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FOREWORD

1. STRUCTURE

This service manual has been prepared as an aid to improve the quality of repairs by giving the
serviceman an accurate understanding of the product and by showing him the correct way to
perform repairs and make judgements. Make sure you understand the contents of this manual and
use it to full effect at every opportunity.

This service manual mainly contains the necessary technical information for operations performed in
a service workshop.

For ease of understanding, the manual is divided into the following sections.

SECTION 1 GENERAL
This section explains the safety hints and gives the specification of the machine and major
components.

SECTION 2 STRUCTURE AND FUNCTION
This section explains the structure and function of each component. It serves not only to give an
understanding of the structure, but also serves as reference material for troubleshooting.

SECTION 3 HYDRAULIC SYSTEM
This section explains the hydraulic circuit, single and combined operation.

SECTION 4 ELECTRICAL SYSTEM
This section explains the electrical circuit, monitoring system and each component. It serves not only
to give an understanding electrical system, but also serves as reference material for trouble shooting.

SECTION 5 MECHATRONICS SYSTEM
This section explains the computer aided power optimization system and each component.

SECTION 6 TROUBLESHOOTING
This section explains the troubleshooting charts correlating problems to causes.

SECTION 7 MAINTENANCE STANDARD
This section gives the judgement standards when inspecting disassembled parts.

SECTION 8 DISASSEMBLY AND ASSEMBLY
This section explains the order to be followed when removing, installing, disassembling or
assembling each component, as well as precautions to be taken for these operations.

The specifications contained in this shop manual are subject to change at any time and without any
advance notice. Contact your HYUNDAI distributor for the latest information.
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2. HOW TO READ THE SERVICE MANUAL

Distribution and updating

Any additions, amendments or other changes will
be sent to HYUNDAI distributors.

Get the most up-to-date information before you
start any work.

Filing method

1. See the page number on the bottom of the
page.
File the pages in correct order.

2. Following examples shows how to read the
page number.

Example 1
2-3
I 7 number(2. Structure and
Function)
——— Consecutive page number for
each item.

3. Additional pages : Additional pages are
indicated by a hyphen(-) and number after the
page number. File as in the example.

10-4
10-4-1
10-4-2
10-5

] Added pages

0-2

Revised edition mark(D23)-+*)

When a manual is revised, an edition mark is
recorded on the bottom outside corner of the
pages.

Revisions

Revised pages are shown at the list of revised
pages on the between the contents page and
section 1 page.

Symbols

So that the shop manual can be of ample
practical use, important places for safety and
quality are marked with the following symbols.

Symbol | ltem Remarks

Special safety precautions are
necessary when performing the
work.

Safety

A

Extra special safety precautions
are necessary when performing
the work because it is under
internal pressure.

Special technical precautions or
other precautions for preserving
standards are necessary when
performing the work.

Caution




3. CONVERSION TABLE

Method of using the Conversion Table
The Conversion Table in this section is provided to enable simple conversion of figures. For details of
the method of using the Conversion Table, see the example given below.

Example
1. Method of using the Conversion Table to convert from millimeters to inches
Convert 55mm into inches.

(1) Locate the number 50in the vertical column at the left side, take this as @), then draw a
horizontal line from @.

(2) Locate the number 5in the row across the top, take this as (), then draw a perpendicular line
down from (.

(3) Take the point where the two lines cross as (©). This point (©) gives the value when converting
from millimeters to inches. Therefore, 55mm = 2.165 inches.

2. Convert 550mm into inches.

(1) The number 550 does not appear in the table, so divide by 10(Move the decimal point one place
to the left) to convert it to 55mm.

(2) Carry out the same procedure as above to convert 55mm to 2.165 inches.

(3) The original value(550mm) was divided by 10, so multiply 2.165 inches by 10(Move the decimal
point one place to the right) to return to the original value.
This gives 550mm = 21.65 inches.

Millimeters to inches ® 1mm = 0.03937 in
0 1 2 3 4 5 6 7 8 9
0 0.039 | 0079 | 0118 | 0.157 | 0.197 | 0236 | 0276 | 0.315 0.354

10 0.394 | 0.433 0472 | 0512 | 0.551 | 0.591 0.630 | 0.669 | 0.709 0.748
20 0.787 | 0.827 0.866 | 0906 | 0945 | 0.984 1.024 | 1.063 | 1.102 1.142
30 1.181 | 1.220 1.260 1299 | 1.339 | 1.378 1.417 | 1.457 | 1.496 1.536
40 1575 | 1.614 1.654 1693 | 1.732 | 1.772 1.811 | 1.850 | 1.890 1.929

50 1.969 | 2.008 2.047 | 2.087 | 2126 W 2205 | 2244 | 2283 2.323
60 2.362 | 2.402 2.441 2480 | 2520 | 2.559 2598 | 2.638 | 2.677 2717
70 2.756 | 2.795 2835 | 2874 | 2913 | 2953 | 2992 | 3.032 | 3.071 3.110
80 3.150 | 3.189 3.228 | 3.268 | 3.307 | 3.346 3.386 | 3.425 | 3.465 3.504
90 3.543 | 3.583 3.622 | 3.661 3.701 | 3.740 3.780 | 3.819 | 3.858 3.898
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Millimeters to inches 1mm = 0.03937in

0 1 2 3 4 5 6 7 8 9

0 0.039 0.079 | 0.118 | 0.157 | 0.197 0236 | 0.276 | 0.315 0.354

10 0.394 | 0.433 0472 | 0512 | 0.551 | 0.591 0.630 | 0.669 | 0.709 0.748
20 0.787 | 0.827 0.866 | 0.906 | 0.945 | 0.984 1.024 | 1.063 | 1.102 1.142
30 1.181 | 1.220 1.260 1299 | 1.339 | 1.378 1.417 | 1.457 | 1.496 1.536
40 1.575 | 1.614 1.654 1693 | 1.732 | 1.772 1.811 1.850 | 1.890 1.929

50 1.969 | 2.008 2.047 | 2087 | 2126 | 2.165 2205 | 2244 | 2.283 2.323
60 2.362 | 2.402 2.441 2480 | 2520 | 2.559 2598 | 2.638 | 2.677 2717
70 2.756 | 2.795 2835 | 2874 | 2913 | 2.953 2992 | 3.032 | 3.07M 3.110
80 3.150 | 3.189 3228 | 3268 | 3.307 | 3.346 3.386 | 3.425 | 3.465 3.504
90 3.543 | 3.583 3.622 | 3.661 | 3.701 | 3.740 3.780 | 3.819 | 3.858 3.898

Kilogram to Pound 1kg = 2.2046lb
0 1 2 3 4 5 6 7 8 9
0 2.20 4.41 6.61 8.82 11.02 1323 | 1543 | 17.64 19.84

10 22.05 | 24.25 26.46 | 28.66 | 30.86 | 33.07 3527 | 37.48 | 39.68 41.89
20 44.09 | 46.30 4850 | 50.71 | 51.91 | 55.12 57.32 | 595. 61.73 63.93
30 66.14 | 68.34 7055 | 7275 | 7496 | 77.16 79.37 | 8157 | 83.78 85.98
40 88.18 | 90.39 9259 | 94.80 | 97.00 | 99.21 | 101.41 | 103.62 | 105.82 | 108.03

50 110.23 | 112.44 | 11464 | 116.85 | 119.05 | 121.25 | 123.46 | 125.66 | 127.87 | 130.07
60 132.28 | 134.48 | 136.69 | 138.89 | 141.10 | 143.30 | 14551 | 147.71 | 149.91 | 152.12
70 154.32 | 156.53 | 158.73 | 160.94 | 163.14 | 165.35 | 167.55 | 169.76 | 171.96 | 174.17
80 176.37 | 178.57 | 180.78 | 182.98 | 185.19 | 187.39 | 189.60 | 191.80 | 194.01 | 196.21
90 198.42 | 200.62 | 202.83 | 205.03 | 207.24 | 209.44 | 211.64 | 213.85 | 216.05 | 218.26
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Liter to U.S. Gallon 10 =0.2642 U.S.Gal

0 1 2 3 4 5 6 7 8 9

0 0.264 0528 | 0.793 | 1.057 | 1.321 1585 | 1.849 | 2113 2.378

10 2.642 | 2.906 3170 | 3434 | 3.698 | 3963 | 4.227 | 4491 | 4.755 5.019
20 5283 | 5.548 5812 | 6.6076 | 6.340 | 6.604 6.869 | 7133 | 7.397 7.661
30 7.925 | 8.189 8454 | 8718 | 8.982 | 9.246 9510 | 9.774 | 10.039 | 10.303
40 10.567 | 10.831 | 11.095 | 11.359 | 11.624 | 11.888 | 12.152 | 12.416 | 12.680 | 12.944

50 13.209 | 13.473 | 13.737 | 14.001 | 14.265 | 14529 | 14.795 | 15.058 | 15.322 | 15.586
60 15.850 | 16.115 | 16.379 | 16.643 | 16.907 | 17.171 | 17.435 | 17.700 | 17.964 | 18.228
70 18.492 | 18.756 | 19.020 | 19.285 | 19.549 | 19.813 | 20.077 | 20.341 | 20.605 | 20.870
80 21134 | 21.398 | 21.662 | 21.926 | 22.190 | 22.455 | 22.719 | 22.983 | 23.247 | 23.511
90 23.775 | 24.040 | 24.304 | 24.568 | 24.832 | 25.096 | 25.631 | 25.625 | 25.889 | 26.153

Liter to U.K. Gallon 10 =0.21997 UK.Gal
0 1 2 3 4 5 6 7 8 9
0 0220 | 0.440 | 0.660 | 0.880 | 1.100 | 1.320 | 1.540 | 1.760 1.980

10 2.200 | 2.420 2.640 | 2860 | 3.080 | 3.300 3.520 | 3.740 | 3.950 4179
20 4399 | 4.619 4839 | 5059 | 5279 | 5.499 5719 | 5939 | 6.159 6.379
30 6.599 | 6.819 7.039 | 7259 | 7479 | 7.969 7919 | 8139 | 8.359 8.579
40 8.799 | 9.019 9239 | 9459 | 9.679 | 9.899 | 10.119 | 10.339 | 10.559 | 10.778

50 10.998 | 11.281 | 11.438 | 11.658 | 11.878 | 12.098 | 12.318 | 12528 | 12.758 | 12.978
60 13.198 | 13.418 | 13.638 | 13.858 | 14.078 | 14298 | 14518 | 14.738 | 14.958 | 15.178
70 15.398 | 15.618 | 15.838 | 16.058 | 16.278 | 16.498 | 16.718 | 16.938 | 17.158 | 17.378
80 17.598 | 17.818 | 18.037 | 18.257 | 18.477 | 18.697 | 18.917 | 19.137 | 19.357 | 19.577
90 19.797 | 20.017 | 20.237 | 20.457 | 20.677 | 20.897 | 21.117 | 21.337 | 21.557 | 21.777
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kgf - m to Ibf - ft 1kgf - m = 7.233bf - ft

0 1 2 3 4 5 6 7 8 9

7.2 14.5 21.7 28.9 36.2 434 50.6 57.9 65.1

10 72.3 79.6 86.8 94.0 101.3 | 1085 115.7 | 1230 | 1302 1374
20 1447 | 151.9 159.1 1664 | 173.6 | 180.8 188.1 195.3 | 202.5 209.8
30 217.0 | 2242 2315 | 2387 | 2459 | 2532 2604 | 2676 | 2749 282.1
40 289.3 | 396.6 3038 | 311.0 | 3183 | 3255 332.7 | 340.0 | 3472 354.4

50 361.7 | 368.9 376.1 383.4 | 390.6 | 397.8 | 4051 | 4123 | 4195 426.8
60 434.0 | 4412 4485 | 4557 | 4629 | 470.2 4774 | 4846 | 4918 499.1
70 506.3 | 5135 520.8 | 528.0 | 5352 | 5425 549.7 | 556.9 | 564.2 571.4
80 578.6 | 585.9 593.1 6003 | 6076 | 614.8 622.0 | 629.3 | 636.5 643.7
90 651.0 | 658.2 6654 | 672.7 | 679.9 | 687.1 694.4 | 701.6 | 708.8 7161

100 723.3 | 7305 7378 | 7450 | 7522 | 7595 766.7 | 7739 | 7812 788.4
110 7956 | 802.9 810.1 8173 | 8246 | 8318 839.0 | 846.3 | 8535 860.7
120 868.0 | 875.2 8824 | 889.7 | 896.9 | 904.1 9114 | 9186 | 925.8 933.1
130 940.3 | 9475 954.8 962.0 | 969.2 | 976.5 983.7 | 9909 | 998.2 | 10005.4
140 | 1012.6 | 1019.9 | 1027.1 | 1034.3 | 10415 | 1048.8 | 1056.0 | 1063.2 | 1070.5 | 1077.7

150 | 1084.9 | 10922 | 1099.4 | 1106.6 | 1113.9 | 1121.1 | 1128.3 | 1135.6 | 11428 | 1150.0
160 | 1157.3 | 11645 | 1171.7 | 1179.0 | 1186.2 | 11934 | 1200.7 | 1207.9 | 12151 | 12224
170 | 1129.6 | 12368 | 1244.1 | 1251.3 | 1258.,5 | 1265.8 | 1273.0 | 1280.1 | 1287.5 | 1294.7
180 | 1301.9 | 1309.2 | 13164 | 1323.6 | 1330.9 | 1338.1 | 1345.3 | 1352.6 | 1359.8 | 1367.0
190 | 13743 | 1381.5 | 1388.7 | 1396.0 | 1403.2 | 14104 | 1417.7 | 14249 | 14321 | 14394

0-6



kgflem? to Ibffin? 1kgf/ om? = 14.22330bf /in?

0 1 2 3 4 5 6 7 8 9

14.2 28.4 42.7 56.9 711 85.3 99.6 113.8 128.0

10 1422 | 156.5 170.7 1849 | 1991 | 2134 2276 | 2418 | 256.0 270.2
20 284.5 | 298.7 3129 | 3271 3414 | 355.6 369.8 | 384.0 | 398.3 412.5
30 426.7 | 440.9 455.1 4694 | 483.6 | 497.8 512.0 | 526.3 | 5405 554.7
40 568.9 | 583.2 5974 | 6116 | 6258 | 640.1 654.3 | 668.5 | 682.7 696.9

50 7112 | 7254 7396 | 7538 | 7681 | 7823 796.5 | 810.7 | 825.0 839.2
60 853.4 | 867.6 881.8 | 896.1 9103 | 9245 938.7 | 953.0 | 967.2 981.4
70 995.6 | 1010 1024 1038 1053 1067 1081 1095 1109 1124
80 1138 1152 1166 1181 1195 1209 1223 1237 1252 1266
90 1280 1294 1309 1323 1337 1351 1365 1380 1394 1408

100 1422 1437 1451 1465 1479 1493 1508 1522 1536 1550
110 1565 1579 1593 1607 1621 1636 1650 1664 1678 1693
120 1707 1721 1735 1749 1764 1778 1792 1806 1821 1835
130 1849 | 2863 1877 1892 1906 1920 1934 1949 1963 1977
140 1991 2005 2020 2034 2048 2062 2077 | 2091 2105 2119

150 2134 | 2148 2162 2176 2190 2205 2219 2233 2247 2262
160 2276 | 2290 2304 2318 2333 2347 2361 2375 2389 2404
170 2418 | 2432 2446 2460 2475 2489 2503 2518 2532 2546
180 2560 | 2574 2589 5603 2617 2631 2646 2660 2674 2688

200 2845 | 2859 2873 2887 2901 2916 2930 | 2944 2958 2973
210 2987 | 3001 3015 3030 3044 | 3058 3072 3086 3101 3115
220 3129 | 3143 3158 3172 3186 | 3200 3214 | 3229 3243 3257
230 3271 3286 3300 3314 3328 | 3343 3357 | 3371 3385 3399
240 3414 | 3428 3442 3456 3470 | 3485 3499 3513 3527 3542
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TEMPERATURE

Fahrenheit-Centigrade Conversion.

A simple way to convert a fahrenheit temperature reading into a centigrade temperature reading or vice verse
is to enter the accompanying table in the center or boldface column of figures.

These figures refer to the temperature in either Fahrenheit or Centigrade degrees.

If it is desired to convert from Fahrenheit to Centigrade degrees, consider the center column as a table of
Fahrenheit temperatures and read the corresponding Centigrade temperature in the column at the left.

If it is desired to convert from Centigrade to Fahrenheit degrees, consider the center column as a table of
Centigrade values, and read the corresponding Fahrenheit temperature on the right.

° C = e = e = e =
-40.4 -40 -40.0 | -11.7 11 51.8 7.8 46 1148 | 27.2 81 117.8

-37.2 -35 -31.0 | -111 12 53.6 8.3 47 1166 | 27.8 82 179.6
-34.4 -30 220 | -10.6 13 55.4 8.9 48 1184 | 283 83 181.4
-31.7 25 -13.0 | -10.0 14 57.2 9.4 49 1202 | 28.9 84 183.2
-28.9 -20 -4.0 9.4 15 59.0 10.0 50 1220 | 294 85 185.0

-28.3 -19 2.2 -8.9 16 60.8 10.6 51 123.8 | 30.0 86 186.8
-27.8 -18 -0.4 -8.3 17 62.6 11.1 52 1256 | 30.6 87 188.6
-27.2 -17 14 -7.8 18 64.4 11.7 53 1274 | 311 88 1904
-26.7 -16 3.2 -6.7 20 68.0 12.8 55 131.0 | 322 90 194.0
-26.1 -15 5.0 -6.7 20 68.0 12.8 55 131.0 | 322 90 194.0

-25.6 -14 6.8 -6.1 21 69.8 13.3 56 1328 | 328 91 195.8
-25.0 -13 8.6 -5.6 22 71.6 13.9 57 1346 | 333 92 197.6
-24.4 -12 104 -5.0 23 73.4 14.4 58 1364 | 33.9 93 199.4
-23.9 -11 12.2 -4.4 24 75.2 15.0 59 1382 | 344 94 201.2
-23.3 -10 14.0 -3.9 25 77.0 15.6 60 140.0 | 35.0 95 203.0

-22.8 -9 15.8 -3.3 26 78.8 16.1 61 1418 | 35.6 96 204.8
-22.2 -8 17.6 2.8 27 80.6 16.7 62 1436 | 36.1 97 206.6
21.7 -7 194 2.2 28 82.4 17.2 63 1454 | 36.7 98 208.4
21.1 -6 21.2 -1.7 29 84.2 17.8 64 1472 | 372 99 210.2
-20.6 -5 23.0 -1.1 35 95.0 21.1 70 158.0 | 517 125 | 257.0

-20.0 -4 24.8 -0.6 31 87.8 18.9 66 150.8 | 40.6 105 | 221.0
-19.4 -3 26.6 0 32 89.6 194 67 1526 | 433 110 | 230.0
-18.9 -2 284 0.6 33 914 20.0 68 154.4 | 4641 115 | 239.0
-18.3 -1 30.2 1.1 34 93.2 20.6 69 156.2 | 48.9 120 | 248.0
-17.8 0 32.0 1.7 35 95.0 21.1 70 158.0 | 517 125 | 257.0

-17.2 1 33.8 22 36 96.8 217 71 1598 | 544 130 | 266.0
-16.7 2 35.6 2.8 37 98.6 222 72 1616 | 57.2 135 | 275.0
-16.1 3 37.4 3.3 38 1004 | 228 73 1634 | 60.0 140 | 284.0
-15.6 4 39.2 3.9 39 1022 | 233 74 1652 | 62.7 145 | 293.0
-15.0 5 41.0 4.4 40 1040 | 239 75 167.0 | 65.6 150 | 302.0
-14.4 6 42.8 5.0 41 1058 | 24.4 76 168.8 | 68.3 155 | 311.0
-13.9 7 44.6 5.6 42 1076 | 25.0 77 1706 | 711 160 | 320.0
-13.3 8 46.4 6.1 43 1094 | 25.6 78 1724 | 73.9 165 | 329.0
-12.8 9 48.2 6.7 44 1112 | 261 79 1742 | 76.7 170 | 338.0
-12.2 10 50.0 7.2 45 1130 | 26.7 80 176.0 | 794 172 | 347.0
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SECTION 1 GENERAL

' GROUP 1 SAFETY

FOLLOW SAFE PROCEDURE

Unsafe work practices are dangerous.
Understand service procedure before doing
work; Do not attempt shortcuts.

WEAR PROTECTIVE CLOTHING

Wear close fitting clothing and safety equipment
appropriate to the job.

WARN OTHERS OF SERVICE WORK

Unexpected machine movement can cause
serious injury.

Before performing any work on the excavator,
attach a "Do Not Operate; tag on the right
side control lever.

USE HANDHOLDS AND STEPS

Falling is one of the major causes of personal
injury.

When you get on and off the machine, always
maintain a three point contact with the steps
and handrails and face the machine. Do not
use any controls as handholds.

Never jump on or off the machine. Never mount
or dismount a moving machine.

Be careful of slippery conditions on platforms,
steps, and handrails when leaving the machine.

1-1
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PREPARE FOR EMERGENCIES
Be prepared if a fire starts.
Keep a first aid kit and fire extinguisher handy.

Keep emergency numbers for doctors,
ambulance service, hospital, and fire
department near your telephone.

PROTECT AGAINST FLYING DEBRIS

Guard against injury from flying pieces of metal
or debris; Wear goggles or safety glasses.

PROTECT AGAINST NOISE

Prolonged exposure to loud noise can cause
impairment or loss of hearing.

Wear a suitable hearing protective device such
as earmuffs or earplugs to protect against
objectionable or uncomfortable loud noises.

AVOID POWER LINES

Serious injury or death can result from contact
with electric lines.

Never move any part of the machine or load
closer to electric line than 3m(10ft) plus twice
the line insulator length.

1-2
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KEEP RIDERS OFF EXCAVATOR

Only allow the operator on the excavator. Keep
riders off.

Riders on excavator are subject to injury such
as being struck by foreign objects and being
thrown off the excavator. Riders also obstruct
the operator's view resulting in the excavator
being operated in an unsafe manner.

MOVE AND OPERATE MACHINE SAFELY

Bystanders can be run over. Know the location
of bystanders before moving, swinging, or
operating the machine.

Always keep the travel alarm in working
condition. It warns people when the excavator
starts to move.

Use a signal person when moving, swinging, or
operating the machine in congested areas.
Coordinate hand signals before starting the
excavator.

OPERATE ONLY FORM OPERATOR'S SEAT

Avoid possible injury machine damage. Do not
start engine by shorting across starter
terminals.

NEVER start engine while standing on ground.
Start engine only from operator's seat.

PARK MACHINE SAFELY
Before working on the machine:

- Park machine on a level surface.
- Lower bucket to the ground.
- Turn auto idle switch off.

- Run engine at 1/2 speed without load for 2 minutes.
- Turn key switch to OFF to stop engine. Remove key

from switch.

- Move pilot control shutoff lever to locked position.

- Allow engine to cool.
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SUPPORT MACHINE PROPERLY

Always lower the attachment or implement to
the ground before you work on the machine. If
you must work on a lifted machine or
attachment, securely support the machine or
attachment.

Do not support the machine on cinder blocks,
hollow tiles, or props that may crumble under
continuous load.

Do not work under a machine that is supported
solely by a jack. Follow recommended
procedures in this manual.

SERVICE COOLING SYSTEM SAFELY

Explosive release of fluids from pressurized
cooling system can cause serious burns.

Shut off engine. Only remove filler cap when
cool enough to touch with bare hands.

HANDLE FLUIDS SAFELY-AVOID FIRES

Handle fuel with care; It is highly flammable.
Do not refuel the machine while smoking or
when near open flame or sparks. Always stop
engine before refueling machine.

Fill fuel tank outdoors.

Store flammable fluids away from fire hazards.
Do not incinerate or puncture pressurized
containers.

Make sure machine is clean of trash,
grease, and debris.

Do not store oily rags; They can ignite and
burn spontaneously.
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BEWARE OF EXHAUST FUMES

Prevent asphyxiation. Engine exhaust fumes
can cause sickness or death.

If you must operate in a building, be positive
there is adequate ventilation. Either use an
exhaust pipe extension to remove the exhaust
fumes or open doors and windows to bring
enough outside air into the area.

REMOVE PAINT BEFORE WELDING OR
HEATING

Avoid potentially toxic fumes and dust.

Hazardous fumes can be generated when paint
is heated by welding, soldering, or using a torch.

Do all work outside or in a well ventilated area.
Dispose of paint and solvent properly.

Remove paint before welding or heating:

- If you sand or grind paint, avoid breathing the
dust. Wear an approved respirator.

- If you use solvent or paint stripper, remove
stripper with soap and water before welding.
Remove solvent or paint stripper containers
and other flammable material from area.
Allow fumes to disperse at least 15 minutes
before welding or heating.

ILLUMINATE WORK AREA SAFELY

llluminate your work area adequately but safely.
Use a portable safety light for working inside or
under the machine. Make sure the bulb is
enclosed by a wire cage. The hot filament of an
accidentally broken bulb can ignite spilled fuel
or oil.
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SERVICE MACHINE SAFELY

Tie long hair behind your head. Do not wear a
necktie, scarf, loose clothing or necklace when
you work near machine tools or moving parts.
If these items were to get caught, severe injury
could result.

Remove rings and other jewelry to prevent
electrical shorts and entanglement in moving
parts.

STAY CLEAR OF MOVING PARTS

Entanglements in moving parts can cause
serious injury.

To prevent accidents, use care when working
around rotating parts.

AVOID HIGH PRESSURE FLUIDS

Escaping fluid under pressure can penetrate the
skin causing serious injury.

Avoid the hazard by relieving pressure before
disconnecting hydraulic or other lines. Tighten
all connections before applying pressure.

Search for leaks with a piece of cardboard.
Protect hands and body from high pressure
fluids.

If an accident occurs, see a doctor immediately.
Any fluid injected into the skin must be
surgically removed within a few hours or
gangrene may result.
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AVOID HEATING NEAR PRESSURIZED
FLUID LINES

Flammable spray can be generated by heating
near pressurized fluid lines, resulting in severe
burns to yourself and bystanders. Do not heat
by welding, soldering, or using a torch near
pressurized fluid lines or other flammable
materials.

Pressurized lines can be accidentally cut when
heat goes beyond the immediate flame area.
Install fire resisting guards to protect hoses or
other materials.

PREVENT BATTERY EXPLOSIONS

Keep sparks, lighted matches, and flame away
from the top of battery. Battery gas can
explode.

Never check battery charge by placing a metal
object across the posts. Use a volt-meter or
hydrometer.

Do not charge a frozen battery; It may explode.
Warm battery to 16°C (60 °F).
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PREVENT ACID BURNS

Sulfuric acid in battery electrolyte is poisonous.
It is strong enough to burn skin, eat holes in
clothing, and cause blindness if splashed into
eyes.

Avoid the hazard by:
1. Filling batteries in a well-ventilated area.
2. Wearing eye protection and rubber gloves.
3. Avoiding breathing fumes when electrolyte
is added.
4. Avoiding spilling of dripping electrolyte.
5. Use proper jump start procedure.

If you spill acid on yourself:
1. Flush your skin with water.
2. Apply baking soda or lime to help neutralize
the acid.
3. Flush your eyes with water for 10-15
minutes. Get medical attention immediate-

ly.
If acid is swallowed:
1. Drink large amounts of water or milk.
2. Then drink milk of magnesia, beaten eggs,

or vegetable oil.
3. Get medical attention immediately.

USE TOOLS PROPERLY

Use tools appropriate to the work. Makeshift
tools, parts, and procedures can create safety
hazards.

Use power tools only to loosen threaded tools
and fasteners.

For loosening and tightening hardware, use the
correct size tools. DO NOT use U.S.
measurement tools on metric fasteners. Avoid
bodily injury caused by slipping wrenches.

Use only recommended replacement parts.
(See Parts catalogue.)
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DISPOSE OF FLUIDS PROPERLY

Improperly disposing of fluids can harm the
environment and ecology. Before draining any
fluids, find out the proper way to dispose of
waste from your local environmental agency.

Use proper containers when draining fluids. Do
not use food or beverage containers that may
mislead someone into drinking from them.

DO NOT pour oil into the ground, down a drain,
or into a stream, pond, or lake. Observe
relevant environmental protection regulations
when disposing of oil, fuel, coolant, brake fluid,
filters, batteries, and other harmful waste.

REPLACE SAFETY SIGNS

Replace missing or damaged safety signs.
See the machine operator's manual for correct
safety sign placement.

LIVE WITH SAFETY

Before returning machine to customer, make
sure machine is functioning properly, especially
the safety systems. Install all guards and
shields.
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SPECIFICATIONS

 GROUP 2 SPECIFICATIONS

1. MAJOR COMPONENT

Tool box Fuel tank  Hydraulic tank  Main pump

ﬁ:i” 1 H all

i

Charge air cooler
Radiator
Tooth  Bucket Turning joint Swing motor Main control valve  Oil cooler

Arm Arm cylinder Boom  Boom cylinder Cab  Precleaner Counterweight

\

A

Vi il
0E| &0
Swing
bearing
| ] N
Bucket cylinder / Connecting link Carrier roller Sprocket
Side cutter Connecting rod  Track roller Track Travel motor

210S2SPO1A
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2. SPECIFICATIONS

1) HX210HD MONO BOOM

I(1" D
o W | EYUEE =
o
w
J M
K N
A B(L)
210S2SP02A
Unit Specification
o _ |Boom 5.68 (18'8")
Description m (ft-in)
Am | 20297) | 20007 | 2407107
mm (in)| Shoe 600 (24)

Operating weight kg (Ib) 20990 (46270) | 20790 (45830) | 20860 (45990)
Bucket capacity (SAE heaped), standard| — m? (yd®) 0.92 (1.20) 0.92 (1.20) 0.92 (1.20)
Overall length A 9530 ( 31'3") 9650 (31'8") 9570 (31'5")
Overall width B 2800 (9'2") 2800 (9'2") 2800 (9'2")
Overall height of boom C 3030 (9" 11" 3200 (10'6") 3110 (10'2")
Superstructure width D 2700 (8'10M 2700 (810" 2700 (810"
Overall height of cab E 3000 (9'10") 3000 (9'10") 3000 (9'10")
Ground clearance of counterweight | F 1060 ( 3'6") 1060 ( 3'6") 1060 ( 3'6")
Overall height of engine hood G 2380 (7' 10") 2380 (7' 10" 2380 (7' 10"
Overall height of handrail G m (i) 2970 (9'9") 2970 (9'9") 2970 (9'9")
Minimum ground clearance H 470 (1'7") 470 (1'7") 470 (1'7")
Rear-end distance | 2770 (9'1" 2770 (9'1") 2770 (9'1")
Rear-end swing radius I 2845 (9'4") 2845 (9'4") 2845 (9'4")
Distance between tumblers J 3360 (11'0") 3360 (11'0") 3360 (11'0")
Undercarriage length K 4170 (13'8") 4170 (13'8") 4170 (13'8")
Undercarriage width L 2800 (9'2") 2800 (9'2") 2800 (9'2"
Track gauge M 2200 (7' 3") 2200 (7'3") 2200 (7'3")
Track shoe width, standard N 600 (2'0") 600 (2'0") 600 (2'0")
Travel speed (low/high) km/hr (mph) 3.5/5.7 3.5/5.7 3.5/5.7
Swing speed rpm 12.2 12.2 12.2
Gradeability Degree (%) 35 (70) 35 (70) 35 (70)
Ground pressure kgflcm? (psi) 0.48 (6.86) 0.48 (6.80) 0.48 (6.82)
Max traction force kg (Ib) 21100 (46517) | 21100 (46517) | 21100 (46517)
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2) HX220HD, MONO BOOM

I(1" D
i
o W | e
—
— - 11 .
r = T
i
M
N
B(L)
210S2SP03
Unit Specification
o _ |Boom 5.68 (20'6")
Description m (ft-in)
Arm 292 (9'7") ‘ 2.00 (6" 7") ‘ 240 (7' 10M
mm (in)| Shoe 600 (24)
Operating weight kg (Ib) 21420(47220) 21220 (46780) | 21280 (46910)
Bucket capacity (SAE heaped), standard| m?(yd?) 0.92 (1.20) 0.92 (1.20) 0.92 (1.20)
Overall length A 9530 (31'3") 9650 (31'8") 9570 (31'5")
Overall width B 2990 (9'10") 2990 (9'10" 2990 (9' 10"
Overall height of boom C 3030 (9" 11" 3200 (10'6") 3110 (10'2")
Superstructure width D 2700 ( 8'10") 2700 (810" 2700 (810"
Overall height of cab E 3000 (9'10") 3000 (910" 3000 (9'10")
Ground clearance of counterweight | F 1060 ( 3'6") 1060 ( 3'6") 1060 ( 3'6")
Overall height of engine hood G 2380 (7' 10" 2380 (7' 10" 2380 (7' 10"
Overall height of handrail G m (i) 2970 (9'9") 2970 (9'9") 2970 (9'9")
Minimum ground clearance H 470 (1'7") 470 (1'7") 470 (1'7")
Rear-end distance I 2770 (9'1") 2770 (9"1") 2770 (9'1")
Rear-end swing radius I 2845 (9'4" 2845 (9'4") 2845 (9'4")
Distance between tumblers J 3650 (12'0") 3650 (12'0") 3650 (12'0")
Undercarriage length K 4440 (14'7") 4440 (14'7") 4440 (14'7")
Undercarriage width L 2990 (9'10M 2990 (910" 2990 (9" 10"
Track gauge M 2390 (7' 10" 2390 (7' 10" 2390 (7' 10"
Track shoe width, standard N 600 (2'0") 600 (2'0") 600 (2'0")
Travel speed (low/high) km/hr (mph) 3.5/5.7 3.5/5.7 3.5/5.7
Swing speed rpm 12.2 12.2 12.2
Gradeability Degree (%) 35 (70) 35 (70) 35 (70)
Ground pressure kgfilcm? (psi) 0.45 (6.50) 0.45 (6.45) 0.45 (6.46)
Max traction force kg (Ib) 21100 (46517) | 21100 (46517) | 21100 (46517)
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' 3.WORKING RANGE AND DIGGING FORCE

1) HX210HD, MONO BOOM

HX220HD,MONO BOOM
(]
W
m| 0O
210S2SP04A
- .. |Boom 5.68 (18' 8"
Description m ) A 292 (9'7") 2.00( ® 7"; 240 (7' 10")
Max digging reach A 9,980 (32'9") 9,140 (30'0") 9,500 (31'2")
Max digging reach on ground A 9,820 (32'3") 8,960 (29'5") 9,330 (30'7")
Max digging depth B 6,730 (22'1") 5,820 (19'1") 6,220 (20'5")
Max digging depth (8 ft level) i (i) B' 6,560 (21'6") 5,580 (18'4") 6,010 (19'9")
Max vertical wall digging depth C 6,280 (20' 7") 5,280 (17'4") 5,720 (18'9")
Max digging height D 9,600 (31'6") 9,140 (30'0") 9,340 (30'8")
Max dumping height E 6,780 (22'3") 6,330 (20'9") 6,520 (21'5")
Min swing radius F 3,670 (12'0") 3,750 (12'4") 3,740 (12'3")
kN 1334 1334 1334
kgf | SAE 13600 13600 13600
o Ibf 29980 29980 29980
Bucket digging force
kN 152.0 152.0 152.0
kgf | 1ISO 15500 15500 15500
Ibf 34170 34170 34170
kN 102.0 144.2 119.6
kgf | SAE 10400 14700 12200
o Ibf 22930 32410 26900
Arm digging force
kN 106.9 151.0 125.5
kgf | 1SO 10900 15400 12800
Ibf 24030 33950 28220
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4, WEIGHT

ltem HX210HD HX220HD
kg Ib kg Ib

Upperstructure assembly 8950 19730

Main frame weld assembly 2600 5730

Engine assembly 437 963

Main pump assembly 120 265

Main control valve assembly 200 440

Swing motor assembly 190 420

Hydraulic oil tank assembly 240 530

Fuel tank assembly 195 430

Counterweight 3600 7940

Cab assembly 310 680

Lower chassis assembly 8060 17770 8700 19180
Track frame weld assembly 2545 5611 2720 6000
Swing bearing 290 639

Travel motor assembly 305 670

Turning joint 55 120

Track recoil spring 140 309

Idler 151 333

Carrier roller 21 46

Track roller 48 106

Track-chain assembly (600 mm standard triple grouser shoe) 1353 2983 1356 2989
(I;Irg;t nztt;z;t&w}zr;tpzs:i?ct:(lgt()5.68 m boom, 2.92 m arm, 4030 8880

5.68 m boom assembly 1640 3620

2.92 m arm assembly 750 1650

0.92 ms SAE heaped bucket 765 1690

Boom cylinder assembly 180 400

Arm cylinder assembly 290 640

Bucket cylinder assembly 175 390

Bucket control link assembly 170 370
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 5.LIFTING CAPACITIES

Sh
Boom | Length| Arm Length Capa. Swing o¢ OuttrigerOuttrigef Cabin
Model Type Boom BK type R Qc CWT[kg] (wheel)
type | [mm] | type [mm] [m] Post [F] [R] type
[mm]
HX210HD| OPT MONO| GP 5680 GP 2000 GP 0.92 NO NO 3600 600 NONE [ NONE | CABIN
1 [ﬂ] : Rating over-front 1 =k :Rating over- side or 360 degree ”i%%
(g

. . Lift-point radius At max. reach

":L‘i‘;‘[’"t"t 3.0m (9.8ft) | 4.5m (14.8ft) | 6.0m (19.7ft) | 7.5m (24.6ft) Capacity Reach

(m/ft) =) =) =) =+ =) | mift)
75m | kg *5700 | *5700| 5.00
24.6ft | Ib 12570 *12570 (16.4)
60m | kg *5440 | 4320 *5500| 3910 | 6.35
19.7ft | b *11990 9520 *12130 8620 | (20.8)
45m | ke *6870| 6500 | *5780| 4190 4890 3160 | 7.14
14.8ft | Ib *15150 14330 *12740 9240 10780 6970 | (23.4)
30m | kg *8650 | 5950 | 6250 | 3970 | 4430 | 2840 | 4390 | 2810 | 7.55
9.8ft Ib *19070 13120| 13780 8750 | 9770 6260 | 9680 | 6190 | (24.8)
15m | kg 6020 | 3770 | 4350 2760 | 4230 | 2690 | 7.64
4.9ft Ib 13270 8310 | 9590 | 6080 | 9330 5930 | (25.1)
0.0m | kg 9160 | 5420 | 5890 | 3650 4360 | 2760 | 7.43
0.0ft Ib 20190 11950| 12990 8050 9610 | 6080 | (24.4)
15m | kg 9180 | 5430 | 5880 | 3640 4870 3060 | 6.88
4.9ft | b 20240 11970| 12960 8020 10740 6750 | (22.6)
30m | kg | *12330] 10710| *9100| 5570 6170 | 3860 | 5.90
9.8ft  Ib | *27180 23610| *20060 12280 13600 8510 | (19.4)
-4.5m kg
14.8ft b

Note 1. Lifting capacity are based on ISO 10567.
2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,

level ground or 87% of full hydraulic capacity.

3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

* Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and
attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




Model| Type | Boom Boom |Length | Arm Length BK type Capa. ac Swing CWTlke] Shoe (wheel OuttrigefOuttriger| Cabin
type ([mm] |type |[mm] [m] Post [mm] [F] Rl | type
HX220HD| OPT | MONO| GP 5680 GP 2000 GP 0.92 NO NO 3600 600 NONE | NONE | CABIN
Lift-point radius
. [l_]] : Rating over-front - =£2) :Rating over-side or 360 degree
. ) Lift-point radius At max. reach
“::e':’g‘:"t’" 3.0m (9.8ft) 4.5m (14.8ft) 6.0m (19.7ft) 7.5m (24.6ft) Capacity Reach
(m/ft) &] =) @] =) @] =) @] =) @] =) | mir
7.5m ke *5700 | *5700 5.00
24.6ft Ib *12570 | *12570 (16.4)
6.0m ke *5440 | 4810 *5500 | 4360 6.35
19.7ft Ib *11990 | 10600 *12130 | 9610 (20.8)
4.5m ke *6870 | *6870 | *5780 | 4680 5510 3540 7.14
14.8ft Ib *15150 | *15150 | *12740 | 10320 12150 | 7800 (23.4)
3.0m ke *8650 | 6710 | *6510 | 4450 5000 3190 4950 3160 7.55
9.8ft Ib *19070 | 14790 | *14350 | 9810 | 11020 = 7030 | 10910 @ 6970 (24.8)
1.5m ke 6850 4250 4920 3110 4780 3030 7.64
4.9ft Ib 15100 | 9370 | 10850 | 6860 | 10540 & 6680 (25.1)
0.0m ke *10480 | 6160 6710 4130 4940 3110 7.43
0.0ft Ib *23100 | 13580 | 14790 | 9110 10890 | 6860 (24.4)
-1.5m ke *10180 | 6180 6700 4120 5520 3450 6.88
-4.9ft Ib *22440 | 13620 | 14770 | 9080 12170 | 7610 (22.6)
-3.0m ke *12330 | *12330 | *9100 | 6320 *6650 | 4340 5.91
-9.8ft Ib *27180 | *27180 | *20060 | 13930 *14660 9570 (19.4)
-4.5m kg
-14.8ft Ib

Note 1. Lifting capacity are based on ISO 10567.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,
level ground or 87% of full hydraulic capacity.

3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

# Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and
attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




Shoe
Boom Length Length s Swing Outtriger [Outtriger Cabin

Model T B Arm t BK t Capa. C CWTIk; heel
odel ype oom | © mmy | AR ype |Capa.[m]| Q Post lke] (‘E"m:qe]) IF] [R] type
HX210HD OPT MONO GP 5680 GP 2000 GP 0.92 NO NO 4200 600 NONE NONE CABIN

o ﬂ] : Rating over-front

¢ =k :Rating over-side or 360 degree

) ) Lift-point radius At max. reach
L':";;‘::' 3.0m (9.8f1) 4.5m (14.8f) 6.0m (19.77t) 7.5m (24.61) Capacity Reach
(m/f0) b 2 h Bh wd Bh B
7.5m kg *5700 *5700 5.00
24.6ft b *12570 | *12570 (16.4)
6.0m ke ¥5440 | 4660 5500 | 4220 | 635
19.7ft b *11990 10270 *12130 9300 (20.8)
45m ke 6870 | *6870 | *5780 | 4530 5220 | 3430 | 7.4
14.8ft b *15150 | *15150 | *12740 9990 11510 7560 (23.4)
3.0m ke 8650 | 6430 | *6510 | 4310 | 4750 | 3100 | 4700 | 3060 | 7.5
9.8ft b *19070 14180 *14350 9500 10470 6830 10360 6750 (24.8)
1.5m kg 6450 4100 4660 3020 4540 2940 7.64
4.9ft b 14220 9040 10270 6660 10010 6480 (25.1)
0.0m kg 9810 5900 6320 3990 4680 3010 7.43
0.0ft b 21630 13010 13930 8800 10320 6640 (24.4)
-1.5m kg 9830 5920 6300 3970 5220 3340 6.88
-4.9ft b 21670 13050 13890 8750 11510 7360 (22.6)
-3.0m kg *12330 11600 *9100 6060 6600 4200 5.90
-9.8ft b *27180 25570 *20060 13360 14550 9260 (19.4)
-4.5m kg
-14.8ft Ib

Note

1. Lifting capacity are based on ISO 10567.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,

level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

* Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and
attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.

Make adjustments to the rated load as necessory for non-standard configurations.




Shoe
Boom Length Length Capa. Swing Outtriger [Outtriger Cabin

Model T B Arm t BKt 3 C CWTI[k heel
ode ype oom | S be | (AP yee | o Q Post lkel (‘E"m:;) 7] [R] type
HX220HD OPT MONO GP 5680 GP 2000 GP 0.92 NO NO 4200 600 NONE NONE CABIN

. [l_]] : Rating over-front

- =k :Rating over-side or 360 degree

) . Lift-point radius At max. reach
L':‘::;‘:t’“ 3.0m (9.8f1) 4.5m (14.8f) 6.0m (19.7t) 7.5m (24.6ft) Capacity Reach
(/) b 2 h Bh wd wh B ow
7.5m ke *5700 | *5700 | 5.0
24.6ft b *12570 | *12570 (16.4)
6.0m ke *5440 | 5160 5500 | 4680 | 635
19.7ft b *11990 11380 *12130 10320 (20.8)
45m ke 6870 | *6870 | *5780 | 5030 5540 | 3820 | 7.14
14.8ft b *15150 | *15150 | *12740 11090 *12210 8420 (23.4)
3.0m ke *8650 | 7220 | *6510 | 4800 | 5340 | 3450 | 5280 | 3420 | 7.5
9.8ft b *19070 15920 *14350 10580 11770 7610 11640 7540 (24.8)
1.5m ke %7230 | 4600 | 5250 | 3370 | 5110 | 3290 | 7.64
4.9ft b *15940 10140 11570 7430 11270 7250 (25.1)
0.0m ke *10480 | 6680 | 7170 | 4480 5270 | 3370 | 743
0.0ft b *23100 14730 15810 9880 11620 7430 (24.4)
15m ke *10180 | 6690 | 7150 | 4460 5890 | 3750 | 688
-4.9ft b *22440 14750 15760 9830 12990 8270 (22.6)
3.0m ke | *12330 | *12330 | *9100 | 6840 *6650 | 4700 | 591
-9.8ft b *27180 | *27180 | *20060 15080 *14660 10360 (19.4)
-4.5m kg
-14.8ft Ib

Note 1. Lifting capacity are based on ISO 10567.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,

level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).
4. *Indicates load limited by hydraulic capacity.

* Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and
attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




Shoe
Boom Length Length s Swing Outtriger[| Outtriger[| Cabin
Model Type Boom type [mm] Arm type [mm] BK type [Capa.[m] Qc Post CWT[kg] (\Evmh:qell) A Rl type
HX210HD OPT MONO GP 5680 GP 2400 GP 0.92 NO NO 3600 600 NONE NONE CABIN
radius
. @] : Rating over-front - =% :Rating over-side or 360 degree s
2
E &
(i )
Lif ) Lift-point radius At max. reach
'ht'!"::t 3.0m (9.8ft) 4.5m (14.8ft) 6.0m (19.7ft) 7.5m (24.61t) Capacity Reach
eigl
(m/ft) ﬂj '='E ﬂj '='E ﬂj '='E ) ﬂj '='E ) ﬂj '='E ) m(ft)
7.5m kg *5080 4910 5.58
24.6ft Ib *11200 = 10820 (18.3)
6.0m kg *4980 4380 *4620 3490 6.82
19.7ft Ib *10980 9660 *10190 7690 (22.4)
4.5m kg *6320 *6320 *5430 4230 4520 2920 4470 2880 7.55
14.8ft Ib *13930 = *13930 | *11970 9330 9960 6440 9850 6350 (24.8)
3.0m kg *8110 6050 *6200 3990 4440 2840 4050 2590 7.94
9.8ft Ib *17880 13340 | *13670 8800 9790 6260 8930 5710 (26.1)
1.5m kg 9370 5590 6030 3770 4330 2740 3910 2480 8.03
4.9ft Ib 20660 12320 13290 8310 9550 6040 8620 5470 (26.3)
0.0m kg 9130 5390 5870 3630 4260 2680 4010 2530 7.83
0.0ft Ib 20130 11880 12940 8000 9390 5910 8840 5580 (25.7)
-1.5m kg *10830 10320 9110 5370 5820 3590 4420 2770 7.31
-4.9ft Ib *23880 @ 22750 20080 11840 12830 7910 9740 6110 (24.0)
-3.0m kg *13210 10520 9230 5470 5910 3670 5410 3390 6.40
-9.8ft b *29120 | 23190 20350 12060 13030 8090 11930 7470 (21.0)
-4.5m kg *7130 5770 *6300 5160 4.89
-14.8ft Ib *15720 12720 *13890 11380 (16.0)

Note 1. Lifting capacity are based on ISO 10567.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on
firm, level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

% Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and
attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




Shoe
Boom Length Length Capa. Swing Outtriger[ [Outtriger[| Cabin

Model T B Arm t BKt f C CWTIk; heel
ode e oom type [mm] rmtype [mm] ype [m] Q Post lke] (Ylm;i) F] R] type
HX220HD OPT MONO GP 5680 GP 2400 GP 0.92 NO NO 3600 600 NONE NONE CABIN

. [ﬂ] : Rating over-front

- =F) :Rating over-side or 360 degree

) ) Lift-point radius At max. reach
L';z:;‘::'t 3.0m (9.8f1) 4.5m (14.87) 6.0m (19.7ft) 7.5m (24.6f1) Capacity Reach
(/) b 2 h Bh wd wh B
7.5m ke 5080 | *5080 | 558
24.6ft b *11200 | *11200 (18.3)
6.0m ke 4980 | 4870 4620 | 3900 | 681
19.7ft b *10980 10740 *10190 8600 (22.4)
45m ke 6320 | *6320 | *5430 | 4710 | 4990 | 3270 | *4490 | 3230 | 7.5
14.8ft b *13930 | *13930 | *11970 10380 *11000 7210 *9900 7120 (24.8)
3.0m ke *8110 | 6810 | *6200 | 4480 | 5010 | 3190 | 4570 | 2910 | 7.94
9.8ft b *17880 15010 *13670 9880 11050 7030 10080 6420 (26.1)
1.5m ke 9660 | 6340 | 6860 | 4250 | 4900 | 3090 | 4420 | 2790 | 803
4.9ft b *21300 13980 15120 9370 10800 6810 9740 6150 (26.3)
0.0m ke *10360 | 6140 | 6690 | 4100 | 4820 | 3020 | 4540 | 2850 | 7.83
0.0ft b *22840 13540 14750 9040 10630 6660 10010 6280 (25.7)
-1.5m kg *10820 | *10820 | *10290 6110 6640 4060 5010 3130 7.31
-4.9ft b *23850 | *23850 | *22690 13470 14640 8950 11050 6900 (24.0)
-3.0m kg *13210 12210 *9460 6220 6740 4140 6140 3820 6.41
-9.8ft b *29120 26920 *20860 13710 14860 9130 13540 8420 (21.0)
-4.5m kg *7130 6530 *6300 5820 4.89
-14.8ft b *15720 14400 *13890 12830 (16.0)

Note 1. Lifting capacity are based on ISO 10567.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on

3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).
4. *Indicates load limited by hydraulic capacity.

firm, level ground or 87% of full hydraulic capacity.

# Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and
attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




) Shoe . . )
Model Type Boom Bt(;g:] L[en:i]t]h Arm type L[en:i]t]h BK type |Capa.[mi] Qc S:;I:tg CWT[kg] (\Ev;\;e]l) OuttFr]lger[ Outth]lger[ Ct:/zlen
HX210HD| OPT | MONO GP 5680 GP 2400 GP 0.92 NO NO 4200 600 NONE | NONE | CABIN
. [l_]] : Rating over-front - =£2 :Rating over-side or 360 degree
) ) Lift-point radius At max. reach

"'hﬂ;i"g‘:"t"t 3.0m (9.8ft) 4.5m (14.8ft) 6.0m (19.7ft) 7.5m (24.6ft) Capacity Reach

(m/f0) b ®h wh ®h wh ] w

7.5m ke *5080 | *5080 5.58

24.6ft Ib *11200 | *11200 | (18.3)

6.0m kg *4980 | 4710 *4620 | 3780 6.82

19.7ft Ib *10980 | 10380 *10190 | 8330 | (22.4)

4.5m ke *6320 | *6320 | *5430 | 4560 4840 3180 | *4490 | 3130 7.55

14.8ft Ib *13930 | *13930 | *11970 | 10050 | 10670 | 7010 | *9900 | 6900 | (24.8)

3.0m kg *8110 | 6530 | *6200 | 4330 4750 3100 4340 2820 7.94

9.8ft Ib *17880 | 14400 | *13670 | 9550 | 10470 = 6830 9570 6220 | (26.1)

1.5m kg *9670 | 6070 6450 4100 4640 3000 4200 2710 .03

4.9ft Ib *21320 | 13380 | 14220 | 9040 | 10230 @ 6610 9260 5970 | (26.3)

0.0m ke 9780 5870 6290 3960 4570 2930 4310 2770 7.83

0.0ft Ib 21560 | 12940 | 13870 = 8730 | 10080 | 6460 9500 6110 | (25.7)

-1.5m ke *10830 | *10830 | 9760 5850 6240 3920 4740 3030 731

-4.9ft Ib *23880 | *23880 | 21520 | 12900 | 13760 @ 8640 10450 | 6680 | (24.0)

-3.0m ke *13210 | 11400 | *9460 | 5950 6330 4000 5800 3690 6.40

-0.8ft Ib *29120 | 25130 | *20860 | 13120 | 13960 @ 8820 12790 | 8140 | (21.0)

-45m ke *7130 | 6250 *6300 | 5590 4.89

-14.8ft Ib *15720 | 13780 *13890 | 12320 | (16.0)

Note 1. Lifting capacity are based on ISO 10567.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,

level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

* Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.

Consult your Hyundai dealer regarding the lifting capacities for specific work tools and

attachments.
A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




Shoe . .
Model Type Boom Bt(\)/f):] L[enr:rg:]h Arm type L[enr:rg:]h BK type C[anz?' Qc Swing Post| CWT[kg] (\f/mhrene]l) Outt[rFllger Outt[rRl]ger Cabin type
HX220HD| OPT | MONO | P 5680 GP 2400 GP 0.92 NO NO 4200 600 NONE | NONE | CABIN
. [l_]J : Rating over-front - =k :Rating over-side or 360 degree
3 . Lift-point radius At max. reach

L':e':’g‘:t"t 3.0m (9.8ft) 4.5m (14.8ft) 6.0m (19.7ft) 7.5m (24.6ft) Capacity Reach

(mi#) B By B4 ®H Bh B

7.5m ke = *5080 *5080 5.58

24.6ft Ib ¥11200 | *11200 (18.3)

6.0m ke *4980 | *4980 *4620 4190 6.81

19.7ft Ib *10980 | *10980 *10190 9240 (22.4)

45m ke *6320 | *6320 | *5430 | 5060 | *4990 | 3540 | *4490 3490 7.55

14.8ft Ib *13930 | *13930 | *11970 11160 | *11000 = 7800 | *9900 7690 (24.8)

3.0m ke *g110 | 7330 | *6200 | 4820 | 5340 | 3460 | *4580 3150 7.94

9.8t Ib *17880 | 16160 | *13670 | 10630 | 11770 | 7630 | *10100 6940 (26.1)

1.5m ke *9660 | 6860 | *7000 | 4600 | 5230 | 3350 | 4730 3040 .03

4.9ft Ib *21300 | 15120 | *15430 10140 | 11530 | 7390 | 10430 6700 (26.3)

0.0m ke *10360 | 6650 | 7140 | 4450 | 5160 | 3290 | 4860 3100 7.83

0.0ft Ib *22840 | 14660 | 15740 | 9810 | 11380 | 7250 | 10710 6830 (25.7)

1.5m ke *10820 | *10820 | *10290 | 6620 | 7090 | 4410 5350 3400 731

-4.9ft Ib *23850 | *23850 | *22690 | 14590 | 15630 | 9720 11790 7500 (24.0)

-3.0m ke *13210 | 13160 | *9460 | 6730 | *6940 | 4490 *6280 4140 6.41

-9.8ft Ib 29120 | 29010 | *20860 | 14840 | *15300 | 9900 *13850 9130 (21.0)

-4.5m ke 7130 | 7040 *6300 6270 4.89

-14.8ft Ib *15720 | 15520 *13890 13820 (16.0)

Note 1. Lifting capacity are based on ISO 10567.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,
level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

# Lifting capacities are based upon a standard machine conditions.

Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and

attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




Boom |Length[m Length Swing Shoe Outtriger |Outtriger[
Model Type Boom type ml Arm type [mm] BK type |Capa.[m] Qc Post CWTlkg] (\f/nf::e:]I) Fl R] Cabin type
HX210HD | OPT | MONO GP 5630 GP 2920 GP 0.92 NO NO 3600 600 NONE NONE | CABIN
o [ﬂ] : Rating over-front ¢ =52) : Rating over-side or 360 degree
Lift-noi Lift-point radius At max. reach
'h '?‘:"t"t 1.5m (4.9ft) 3.0m (9.8ft) 4.5m (14.8ft) 6.0m (19.7ft) 7.5m (24.6ft) Capacity Reach
eig|
R S R I A R
7.5m ke *4440 | 4430 *3360 *3360 6.26
24.6ft Ib *9790 | 9770 *7410 *7410 (20.5)
6.0m ke *4410 | *4410 *3090 3050 7.38
19.7ft Ib *9720 | *9720 *6310 6720 (24.2)
4.5m ke *4920 | 4260 | 4540 2930 | *3010 2560 8.07
14.8ft Ib *10850 | 9390 | 10010 | 6460 | *6640 5640 (26.5)
3.0m ke *7340 | 6150 | *5740 | 4000 | 4420 2820 | *3060 2310 8.43
9.8ft Ib *16180 | 13560 | *12650 | 8820 | 9740 | 6220 | *6750 5090 (27.7)
1.5m ke *9060 | 5610 | 6010 | 3740 | 4290 2700 | *3240 2210 8.51
4.9ft Ib *19970 | 12370 | 13250 | 8250 | 9460 | 5950 | *7140 4870 (27.9)
0.0m ke *5920 | *5920 | 9070 | 5320 | 5810 | 3560 | 4180 | 2600 | *3580 2240 8.32
0.0ft Ib *13050 | *13050 | 20000 | 11730 | 12810 | 7850 | 9220 | 5730 | *7890 4940 (27.3)
-1.5m ke *6490 | *6490 | *10390 | 10020 | 8970 | 5240 | 5720 3480 | 4150 2570 | 3910 2430 7.84
-4.9ft Ib *14310 | *14310 | *22910 | 22090 | 19780 = 11550 | 12610 | 7670 | 9150 | 5670 | 8620 5360 (25.7)
3.0m ke *11110 | *11110 | *14070 | 10210 | 9050 | 5300 | 5760 3520 4640 2880 7.00
-0.8ft Ib *24490 | *24490 | *31020 | 22510 | 19950 = 11680 | 12700 @ 7760 10230 6350 (23.0)
-4.5m ke *11520 | 10600 | *8120 | 5520 *6030 4030 5.65
-14.8ft Ib *25400 | 23370 | *17900 | 12170 *13290 | 8880 (18.5)
Note 1. Lifting capacity are based on ISO 10567.

level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

* Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and

attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.

2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,




Boom Length Length Shoe Outtriger [ Outtriger[| Cabin

Model Type Boom Arm type BK type [Ca a.[rﬁ] Qc Swing Post [ CWT[kg] | (wheel
yp type (mm] el ] yp P I g ([mm]) Fl Rl type
HX220HD OPT MONO GP 5680 GP 2920 GP 0.92 NO NO 3600 600 NONE NONE CABIN

. [l_]] : Rating over-front ¢ =5 : Rating over- side or 360 degree

) ) Lift-point radius At max. reach
L':‘::;‘:";“ 1.5m (4.9ft) 3.0m (9.8ft) 4.5m (14.8ft) 6.0m (19.7ft) 7.5m (24.6ft) Capacity Reach
(/) h B h B h B Bh Bwh B
7.5m kg *4440 *4440 *3360 *3360 6.26
24.6ft b *9790 *9790 *7410 *7410 (20.5)
6.0m kg *4410 *4410 *3090 *3090 7.38
19.7ft b *9720 *9720 *6810 *6810 (24.2)
4.5m kg *4920 4750 *4660 3280 *3010 2870 8.07
14.8ft b *10850 10470 *10270 7230 *6640 6330 (26.5)
3.0m kg *7340 6920 *5740 4480 5000 3170 *3060 2600 8.43
9.8ft b *16180 15260 *12650 9880 11020 6990 *6750 5730 (27.7)
1.5m kg *9060 6370 *6610 4220 4860 3040 *3240 2500 851
4.9ft b *19970 14040 *14570 9300 10710 6700 *7140 5510 (27.9)
0.0m kg *5910 *5910 *10050 6070 6630 4040 4750 2950 *3580 2540 8.32
0.0ft b *13030 | *13030 | *22160 13380 14620 8910 10470 6500 *7890 5600 (27.3)
-1.5m kg *6490 *6490 *10380 | *10380 | *10260 5980 6540 3960 4720 2920 *4190 2750 7.84
-4.9ft b *14310 | *14310 | *22880 | *22880 | *22620 13180 14420 8730 10410 6440 *9240 6060 (25.7)
-3.0m kg *11110 | *11110 | *14070 11880 *9740 6050 6580 3990 5270 3260 7.00
-9.8ft b *24490 | *24490 | *31020 26190 *21470 13340 14510 8800 11620 7190 (23.0)
-4.5m kg *11530 | *11530 *8130 6270 *6030 4560 5.66
-14.8ft b *25420 | *25420 | *17920 13820 *13290 10050 (18.6)

Note 1. Lifting capacity are based on ISO 10567.
2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,
level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).

4. *Indicates load limited by hydraulic capacity.

* Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and
attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




Shoe
Boom |Length[m Length 3 Swing Outtriger[ | Outtriger[| Cabin
Model Type Boom type m] Arm type [mm] BK type |Capa.[m] Qc Post CWT(kg] (\Evmhrene]l) A R] type
HX210HD OPT MONO GP 5680 GP 2920 GP 0.92 NO NO 4200 600 NONE NONE CABIN
B
. @] : Rating over-front - =% :Rating over-side or 360 degree &
Lift-noi Lift-point radius At max. reach
'h '!":":‘t 1.5m (4.9ft) 3.0m (9.8ft) 4.5m (14.8ft) 6.0m (19.7ft) 7.5m (24-6ft) Capacity Reach
eig
(m/ft) é] =-E é] =-E é] =-E é] =-E ) é] =-E ) é] '='E ) m(ft)
7.5m kg *4440 *4440 *3360 *3360 6.26
24.6ft Ib *9790 *9790 *7410 *7410 (20.5)
6.0m kg *4410 *4410 *3090 *3090 7.38
19.7ft Ib *9720 *9720 *6810 *6810 (24.2)
4.5m kg *4920 4590 *4660 3180 *3010 2790 8.07
14.8ft Ib *10850 10120 *10270 7010 *6640 6150 (26.5)
3.0m kg *7340 6630 *5740 4330 4740 3070 *3060 2530 8.43
9.8ft Ib *16180 14620 *12650 9550 10450 6770 *6750 5580 (27.7)
1.5m kg *9060 6090 6430 4080 4600 2950 *3240 2430 8.51
4.9ft Ib *19970 13430 14180 8990 10140 6500 *7140 5360 (27.9)
0.0m kg *5920 *5920 9720 5800 6230 3890 4500 2850 *3580 2460 8.32
0.0ft b *13050 | *13050 21430 12790 13730 8580 9920 6280 *7890 5420 (27.3)
-1.5m kg *6490 *6490 *10390 | *10390 9620 5720 6140 3820 4460 2820 *4190 2670 7.84
-4.9ft Ib *14310 | *14310 | *22910 | *22910 21210 12610 13540 8420 9830 6220 *9240 5890 (25.7)
-3.0m kg *11110 | *11110 | *14070 11090 9690 5780 6180 3850 4980 3160 7.00
-9.8ft Ib *24490 | *24490 | *31020 24450 21360 12740 13620 8490 10980 6970 (23.0)
-4.5m kg *11520 11480 *8120 6000 *6030 4390 5.65
-14.8ft Ib *25400 25310 *17900 13230 *13290 9680 (18.5)
Note 1. Lifting capacity are based on ISO 10567.
2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,
level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).
* . .. . .
4. "Indicates load limited by hydraulic capacity.

# Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.

Consult your Hyundai dealer regarding the lifting capacities for specific work tools and

attachments.
A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




Shoe
B Length Length s Outtri
Model Type Boom oom €ng Arm type €ng BK type |Capa.[m] Qc Swing Post| CWT[kg] [ (wheel) | Outtriger[F] uttriger Cabin type
type [mm] [mm] [mm] [R]
HX220HD OPT MONO GP 5680 GP 2920 GP 0.92 NO NO 4200 600 NONE NONE CABIN
Lift-point radius
. . . 4 —.
. [l_]] : Rating over-front e =5 :Rating over-side or 360 degree g
[(— )]
Lift-noint Lift-point radius At max. reach
'h '!"::‘ 1.5m (4.9ft) 3.0m (9.8ft) 4.5m (14.8ft) 6.0m (19.7ft) 7.5m (24.6ft) Capacity Reach
eigl
G I s 1 s = R 2 s I s S s I G
7.5m kg *4440 *4440 *3360 *3360 6.26
24.6ft Ib *9790 *9790 *7410 *7410 (20.5)
6.0m kg *4410 *4410 *3090 *3090 7.38
19.7ft Ib *9720 *9720 *6810 *6810 (24.2)
4.5m kg *4920 *4920 *4660 3550 *3010 *3010 8.07
14.8ft Ib *10850 | *10850 | *10270 7830 *6640 *6640 (26.5)
3.0m kg *7340 *7340 *5740 4830 *5020 3430 *3060 2830 8.43
9.8ft Ib *16180 | *16180 | *12650 10650 *11070 7560 *6750 6240 (27.7)
1.5m kg *9060 6880 *6610 4570 5190 3310 *3240 2730 8.51
4.9ft Ib *19970 15170 *14570 10080 11440 7300 *7140 6020 (27.9)
0.0m kg *5910 *5910 *10050 6580 7080 4390 5080 3210 *3580 2770 8.32
0.0ft Ib *13030 | *13030 | *22160 14510 15610 9680 11200 7080 *7890 6110 (27.3)
-1.5m kg *6490 *6490 *10380 | *10380 | *10260 6490 6990 4310 5050 3180 *4190 3000 7.84
-4.9ft Ib *14310 | *14310 | *22880 | *22880 | *22620 14310 15410 9500 11130 7010 *9240 6610 (25.7)
-3.0m kg *11110 | *11110 | *14070 12840 *9740 6560 7030 4340 *5400 3550 7.00
-9.8ft Ib *24490 | *24490 | *31020 28310 *21470 14460 15500 9570 *11900 7830 (23.0)
-4.5m kg *11530 | *11530 *8130 6780 *6030 4930 5.66
-14.8ft Ib *25420 | *25420 | *17920 14950 *13290 10870 (18.6)

Note 1. Lifting capacity are based on ISO 10567.
2. Lifting capacity of the HX series does not exceed 75% of tipping load with the machine on firm,

level ground or 87% of full hydraulic capacity.
3. The Lift-point is bucket pivot mounting pin on the arm (without bucket mass).
4. *Indicates load limited by hydraulic capacity.

% Lifting capacities are based upon a standard machine conditions.
Lifting capacities will vary with different work tools, ground conditions and attachments.
The difference between the weight of a work tool attachment must be subtracted.
Consult your Hyundai dealer regarding the lifting capacities for specific work tools and
attachments.

A Failure to comply to the rated load can cause possible personal injury or property damage.
Make adjustments to the rated load as necessory for non-standard configurations.




 6.BUCKET SELECTION GUIDE

1)HX210HD/ HX220HD COUNTERWEIGHT:

All Buckets are welded with high-strength steel.

0.92 (1.20) 1.20 (1.57)

SAE Heaped m3 (yd3)

A5

® 0.87(1.14)
® 1.20 (1.57)

&

Capacity . .
m3(yd2) Recommendation mm (ft-in)
5.680
3.6 ton CWT 4.2 ton CWT
Width mm(in) [Weight Kg (Ib)| Tooth EA| 2000 2400 2920 2000 2400 2920
Type SAE Heaped |CECE Heaped (6'7") (7'10") (9'7") (6'7") (7'10") (9'7")
Arm Arm Arm Arm Arm Arm
0.92(1.20) [0.80(1.05) |[1,080(42.5")  [765 (1,690) 5 i © o ° ©
" A A
Hx210HD |20 (157)  |1.00(1.31) |1,330(52.4")  |810 (1,790) 5 = © =
©0.87(1.14) [0.75(0.98) |1,140(44.9")  |900 (1,980) 5 ° © = . . ©
©1.20(1.57) |1.00(1.31) |1,410(55.5") |1,030(2,270) 5 ™ A X . . A
0.92 (1.20) |0.80(1.05) |1,080 (42.5") 765 (1,690) 5 ° L © L L] L]
1.20(1.57) |1.00(1.31) [1,330(52.4") 810 (1,790) 5 © = A © © =
HX220HD ®
©0.87 (1.14) |0.75(0.98) |1,140(44.9")  |900 (1,980) 5 . © . . .
©1.20(1.57) [1.00(1.31) [1,410(55.5")  |1,030(2,270) 5 . . A © . .
@® Rock- Heavy duty bucket
@ | Applicable for materials with density of 2100 kg/m® (3500 Ibfyd®) or less
[ @ ] Applicable for materials with density of 1800 kg/m? (3000 Ib/yd®) or less
[ m ] Applicable for materials with density of 1500 kg/m® (2500 Ib/yd?) or less
[ A | Applicable for materials with density of 1200 kg/m® (2000 Ib/yd®) or less

Not recommended

% These recommendations are for general conditions and average use.
Work tools and ground conditions have effects on machine performance.
Select an optimum combination according to the working conditions and the type of work that is

being done.

Consult your Hyundai dealer for information on selecting the correct boom—arm—bucket

combination.
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' 7.UNDERCARRIAGE

1) TRACKS
X-leg type center frame is integrally welded with reinforced box-section track frames. The design
includes dry tracks, lubricated rollers, idlers, sprockets, hydraulic track adjusters with shock absorb-
ing springs, and assembled track-type tractor shoes with triple grousers.

2) TYPES OF SHOES

Triple grouser
Model Shapes %
Shoe width mm (in) 600 (24) - 800 (32)
Operating weight kg (Ib) 20990 (46270) - - 21540 (47490)
HX210HD
Ground pressure | kgflcm? (psi) 0.48 (6.86) - - 0.42 (6.03)
Overall width mm (ft-in) 2800 (9'2") - - 3000 (9'10")
Shoe width mm (in) 600 (24) . - 800 (32)
Operating weight kg (Ib) 21420 (47220) - - 22200 (48940)
HX220HD
Ground pressure | kgflcm? (psi) 0.45 (6.50) - - 0.35 (5.06)
Overall width mm (ftin) | 2990 (9' 10") - - 3190 (10'6")

3) NUMBER OF ROLLERS AND SHOES ON EACH SIDE

ltem Quantity
Carrier rollers 2EA
HX210HD 7 EA
Track rollers
HX220HD 9EA
HX210HD 46 EA
Track shoes
HX220HD 49 EA
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4) SELECTION OF TRACK SHOE
Suitable track shoes should be selected according to operating conditions.

Method of selecting shoes

Confirm the category from the list of applications in table 2, then use table 1 to select the shoe.
Wide shoes (categories B and C) have limitations on applications. Before using wide shoes, check
the precautions, then investigate and study the operating conditions to confirm if these shoes are
suitable.

Select the narrowest shoe possible to meet the required flotation and ground pressure.

Application of wider shoes than recommendations will cause unexpected problem such as bending
of shoes, crack of link, breakage of pin, loosening of shoe bolts and the other various problems.

% Table 1
Track shoe Specification Category
600 mm triple grouser Standard A
800 mm triple grouser Option C
* Table 2
Category Applications Precautions
Rocky ground, - Travel at low speed on rough ground with large obstacles such as boul-
A river beds, ders or fallen trees or a wide range of general civil engineering work
normal soil
Normal soil, - These shoes cannot be used on rough ground with large obstacles
soft ground such as boulders or fallen trees
B - Travel at high speed only on flat ground
- Travel slowly at low speed if it is impossible to avoid going over obsta-
cles
Extremely soft ground | - Use the shoes only in the conditions that the machine sinks and it is
(swampy ground) impossible to use the shoes of category A or B
- These shoes cannot be used on rough ground with large obstacles
C such as boulders or fallen trees
- Travel at high speed only on flat ground
- Travel slowly at low speed if it is impossible to avoid going over obsta-
cles
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8. SPECIFICATIONS FOR MAJOR COMPONENTS

1) ENGINE
ltem Specification
Model HYUNDAI 6BTAA-5.9 (HM5.9)
Type 4-cycle, turbocharged, charge air cooled,

mechanical controlled diesel engine

Cooling method

Water cooled

Number of cylinders and arrangement

6 cylinders, in-line

Firing order

1-5-3-6-2-4

Combustion chamber type

Direct injection type

Cylinder borexstroke

102120 mm (4.02"xX4.72")

Piston displacement

5900 cc (360 cu in)

Compression ratio

17.3:1

Rated gross horse power (SAE J1995)

148 Hp at 2000rpm (110 kW at 2000 rpm)

Rated net horse power (SAE J1349)

145 Hp at 2000 rpm (108 kW at 2000 rpm)

Maximum torque at 1300 rpm

64 kgf - m (463 Ibf - ft)

Engine oil quantity

14 0 (3.8 U.S. gal): #1161
20 ( (5.3 U.S.gal) : #1162-

Dry weight

437 kg (963 Ib)

High idling speed

2250 + 50 rpm

Low idling speed

800 * 100 rpm

Rated fuel consumption

95 g/Hp - hr at 1200 rpm

Starting motor Lucas 24V
Alternator Lucas 24V-75A
Battery 2X12V X 100Ah
2) MAIN PUMP
ltem Specification
Type Variable displacement tandem axis piston pumps
Capacity 2 X117 cclrev

Maximum pressure

350 kgficm? (4978 psi)

Rated oil flow

2 X234 {1 /min (61.8 U.S. gpm/ 51.4 U.K. gpm)

Rated speed

2000 rpm
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3) GEAR PUMP

ltem Specification
Type Fixed displacement gear pump single stage
Capacity 15 cclrev
Maximum pressure 40 kgflem? (568 psi)
Rated oil flow 30.0 ¢ /min (7.9 U.S. gpm/6.7 U.K. gpm)
4) MAIN CONTROL VALVE
ltem Specification
Type 9 spools mono-block
Operating method Hydraulic pilot system

Main relief valve pressure

350 kgflcm? (4978 psi)

Overload relief valve pressure

400 kgflcm? (5689 psi)

5) SWING MOTOR

Item

Specification

Type

Two fixed displacement axial piston motor

Capacity

142.8 cclrev

Relief pressure

265 kgfflcm2 (3894 psi)

Braking system

Automatic, spring applied hydraulic released

Braking torque

63.3 kgfflcm2 (470.8 Ibf - ft)

Brake release pressure

20.9~35.5 kgficm2 (297~505 psi)

Reduction gear type 2 - stage planetary
Swing speed 12.2rpm
6) TRAVEL MOTOR
ltem Specification
Type Variable displacement axial piston motor

Relief pressure

350 kgffem?2 (4978 psi)

Reduction gear type

2-stage planetary

Braking system

Automatic, spring applied hydraulic released

Brake release pressure

13 kgflcm2 (182 psi)

Braking torque

65.1 kgf - m (470 Ibf - ft)
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7) REMOTE CONTROL VALVE

ltem Specification
Type Pressure reducing type
Minimum 6.5 kgflcm2 (92 psi)
Operating pressure Meximurm 26 kgflom? (370 ps)
Lever 61 mm (2.4 in)
Single operation stroke
oeop Pedal 123 mm (4.84 in)
8) CYLINDER
ltem Specification
Bore dia X Rod dia X Stroke @120 X 85 x 1290 mm
Boom cylinder X
Cushion Extend only
Bore dia X Rod dia X Stroke 9140 X 100X 1510 mm
A lind
m cylincer Cushion Extend and retract
Bore dia X Rod dia X Stroke 120X 85X 1055 mm
Bucket cylinder X
Cushion Extend only

# Discoloration of cylinder rod can occur when the friction reduction additive of lubrication oil spreads on

the rod surface.
# Discoloration does not cause any harmful effect on the cylinder performance.

9) SHOE
Item Width Ground pressure Link quantity Overall width
Standard 600 mm (24") | 0.48 kgflcm? (6.86 psi) 46 2800 mm (9" 2")
HX210HD
Option 800 mm (32") | 0.42 kgflcm2 (6.03 psi) 46 3000 mm (9" 10")
Standard 600 mm (24") | 0.45 kgflcm2 (6.50 psi) 49 2990 mm (9" 10")
HX220HD " -
Option 800 mm (32)  |0.35 kgficm? (5.06 psi) 49 3190 mm (10' 6")
10) BUCKET
Capacity Tooth Width
Item :
SAE heaped CECE heaped quantity Without side cutter | With side cutter
STD | 0.92m3(1.20 yd3) | 0.80 m3(1.05 yd3) 5 1080 mm (42.5") 1250 mm (49.2")
HX210HD
1.20 m3(1.57 yd3) | 1.00 m3(1.31 yd?) 5 1330 mm (52.4") 1500 mm (59.1")
HX220HD | OPT
©0.87 m3(1.14 yd3) |0.75 m3(0.98 yak) 5 1140 mm (44.9") -
@1.20 m3(1.14 yd?) |1.00 m3(1.31 yd?) 5 1410 mm (55.5") -

4 : Heavy duty bucket
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' 9. RECOMMENDED OILS

HYUNDAI genuine lubricating oils have been developed to offer the best performance and service life
for your equipment. These oils have been tested according to the specifications of HYUNDAI and,
therefore, will meet the highest safety and quality requirements.
We recommend that you use only HYUNDAI genuine lubricating oils and grease officially approved by

HYUNDAI.
Service | . Capacity Ambient temperature “C( "F)
| Kindoffiuid s qay 50 30 20 10 0 10 20 30 40
poin (-58) (22) (4) (14) (32) (50) (68) (86) (104)
\ \ \ \ \ \ \
| * SAE OW-40
[ [
| * SAE OW-30
i \ \
Engine | £\ ine oil *2 | SAE 5W-30
oil pan [ [
SAE 10W-30
[ [ [ [
| SAE 15W-40
Swing
drive _ 62(16) | X SAE 75\-90
Final Gear oil 1552 \ \ \
Ina
' AE 80W-
drive (1.2X2) ‘ ‘ S SP %0
\ \ \
ISOVG 1
Tank : 160 I \* SO (\3 S I I ‘
Hydraulic o (42.3) | ISO VG 32 |
tank Hydraulic oil [ [ [ [
an System : 275 ISO VG 46 |
(72.6) | | | |
ISO VG 68
Fuel tank | Diesel fuel 340 (89.8) HASTMDITSNO.T
ASTM D975 NO.2
[ [
" \ \
Fitting
(grease Grease As required *NLG\I NO [ [
nipple) NLGI NO.2
Radiator Mixture of ‘ ‘ ‘ ‘ ‘
I antifreeze Ethylene glycol base permanent type (50 : 50)
(reservoir and soft 31(8.2) \ \
tank) water*! *Ethylene‘glyool base ;‘)ermanent er (60:40)
SAE : Society of Automotive Engineers * : Cold region
APl : American Petroleum Institute Russia, CIS, Mongolia
ISO :International Organization for Standardization *1: Soft water
NLGI :National Lubricating Grease Institute City water or distilled water
ASTM : American Society of Testing and Material *2 : Meets or exceeds

API CI-4 grade

#* Using any lubricating oils other than HYUNDAI genuine products may lead to a deterioration of
performance and cause damage to major components.
* Do not mix HYUNDAI genuine oil with any other lubricating oil as it may result in damage to the systems
of major components.
#* For HYUNDAI genuine lubricating oils and grease for use in regions with extremely low temperatures,
please contact HYUNDAI dealers.
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SECTION 2 STRUCTURE AND FUNCTION

' GROUP 1 PUMP DEVICE

1. STRUCTURE

The pump device consists of main pump, regulator and gear pump.

Pi1

Qmax adjusting screw

— Qmin adjusting screw
Regulator

a4

laa ()

° ©

Qmin adjusting screw——

<

Regulator

©

©
© i
+4lPsyv|
e

Hydraulic circuit

-
O O § {
D, =
—
© |
at a2
Rear pump Gear pump
2209S2MPO1
Port Port name Port size
A1,2 | Delivery port SAEB000psi 3/4"
B1 | Suction port SAE2500psi 2 1/2"
Dr  |Drain port PF 3/4 - 20
Pi1,i2 | Pilot port PF 1/4-15
Psv | Servo assist port PF1/4-15
al1,2,4 | Gauge port PF1/4-15
a3 | Gauge port PF 1/4-14
A3 | Gear pump delivery port PF1/2-19
B3 | Gear pump suction port PF 3/4 -20.5
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1) MAIN PUMP (1/2)
The main pump consists of two piston pumps (front & rear) and valve block.

535 789 732 532 214 548 531 724702 792 534808 901 954 717 151 152 211 113

953 / ,i\
806 J &
i RN H‘i‘ "OW o HO 1
| (i ! ! s/ |
406 Nt g
261 — o I (LITTIJWO 3 ks 04
774 %ﬁj | LU
111 £ e M

&
127 % :
123 P s e =2 A (N W S T
710 /{é o \ [ i
824 ‘
251 490 212 153 156 %gg 157 313 124 312 114 885 314 141 271 401
466
725
2209S2MP02
04 Gear pump 261 Seal cover (F) 717 O-ring
111 Drive shaft (F) 271 Pump casing 724 O-ring
113 Drive shaft (R) 312 Valve block 725 O-ring
114 Spline coupling 313 Valve plate (R) 728 O-ring
123 Roller bearing 314 Valve plate (L) 732 O-ring
124 Needle bearing 401 Hexagon socket bolt 774 Oil seal
127 Bearing spacer 406 Hexagon socket bolt 789 Back up ring
141 Cylinder block 466 VP Plug 792 Back up ring
151 Piston 468 VP Plug 806 Hexagon head nut
152 Shoe 490 Plug 808 Hexagon head nut
153 Set plate 531 Tilting pin 824 Snap ring
156 Bushing 532 Servo piston 885 Pin
157 Cylinder spring 534 Stopper (L) 886 Spring pin
211 Shoe plate 535 Stopper (S) 901 Eye bolt
212 Swash plate 548 Pin 953 Set screw
214 Bushing 702 O-ring 954 Set screw

251 Support 710 O-ring
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MAIN PUMP (2/2)

543

544

545
541

079

VIEW A

21092MP08

545 Steel ball

543 Stopper 1

079 Proportional reducing valve

541 Seat

544  Stopper 2
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2) REGULATOR (1/2)

755 858

Nl 614
iE 615
FY

‘ 875

tj et
|

1
s

C—»

641 730 643 708 644 645 646 728 924 801
SECTION B-B

2209S2MP03

438 656 413 438

Port Port name Port size
| A Delivery port 3/4"
735//f B Suction port 21/2"
i Pi Pilot port PF 1/4-15
722— | .
i Pf Power shift port -
[] 9 P2 | Companion delivery port -
496 724 725 436
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REGULATOR (2/2)

412
413
436
438
496
601
611
612
613
614
615
621
622
623
624
625
626
627
628
629

655 734 653 654 836

641 et

814 il o= g
e

898

631— | S

7 LI 1D

629 630 628 802

7os L]

622

621

Hexagon socket screw
Hexagon socket screw
Hexagon socket screw
Hexagon socket screw
Plug

Casing

Feed back lever

Lever (1)

Lever (2)

Fulcrum plug

Adjust plug
Compensator piston
Piston case
Compensator rod
Spring seat (C)

Outer spring

Inner spring

Adjust stem (C)

Adjust screw (C)
Cover (C)

630
631
641
643
644
645
646
651
652
653
654
655
656
708
722
724
725
728
730
732

SECTION A-A

Lock nut

Sleeve,

pf

Pilot cover
Pilot piston

Spring seat (Q)
Adjust stem (Q)

Pilot spring

Sleeve
Spool

Spring seat
Return spring

Set spring

Block cover

O-ring
O-ring
O-ring
O-ring
O-ring
O-ring
O-ring
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625 626 887 763 756 753 627

733
734
735
753
755
756
763
801
802
814
836
858
874
875
876
887
897
898
924

O-ring
O-ring
O-ring
O-ring
O-ring
O-ring
O-ring
Nut

Nut

Snap ring
Snap ring
Snap ring
Pin

Pin

Pin

Pin

Pin

Pin

Set screw
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3) GEAR PUMP

887 700

354 351

710

307
308
309
310
311
312
351

435

Poppet
Seat
Spring seat
Spring
Screw

Nut

Gear case

361

353

353
354
355
361
433
434
435

434

311

312

433

732

307 310 308 309 434 466, 725

Drive gear
Driven gear
Filter

Front case
Flange socket
Flange socket
Flange socket
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466
700
710
725
732
850
887

Plug

Ring
O-ring
O-ring
O-ring
Snap ring
Pin

850

355

21092MP05



2. FUNCTION

1) MAIN PUMP
The pumps may classified roughly into the rotary group performing a rotary motion and working as
the major part of the whole pump function: the swash plate group that varies the delivery rates: and
the valve cover group that changes over oil suction and discharge.

(1) Rotary group
The rotary group consists of drive shaft
(F) (111), cylinder block (141), piston
shoes (151,152), set plate (153),
spherical bushing (156) and cylinder
spring (157). The drive shaft is supported
by bearing (123,124) at its both ends.
The shoe is caulked to the piston to from
a spherical coupling. It has a pocket to
relieve thrust force generated by loading
pressure and the take hydraulic balance
so that it slides lightly over the shoe plate
(211). The sub group composed by a
piston and a shoe is pressed against the 220952MP06
shoe plate by the action of the cylinder
spring via a retainer and a spherical bush.
Similarly, the cylinder block is pressed
against valve plate (313) by the action of
the cylinder spring.

(2) Swash plate group
The swash plate group consists of swash
plate (212), shoe plate (211), swash plate
support (251), tilting bush (214), tilting pin
(5631) and servo piston (532).
The swash plate is a cylindrical part
formed on the opposite side of the sliding
surface of the shoe and is supported by
the swash support.
If the servo piston moves to the right and
left as hydraulic force controlled by the
regulator is admitted to hydraulic chamber
located on both sides of the servo piston,
the swash plate slides over the swash
plate support via the spherical part of the
tilting pin to change the tilting angle ()
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(3) Valve block group
The valve block group consists of valve
block (312), valve plate (313) and valve
plate pin(885).
The valve plate having two melon-shaped
ports is fixed to the valve block and feeds
and collects oil to and from the cylinder 313
block.
The oil changed over by the valve plate is
connected to an external pipeline by way
of the valve block.
Now, if the drive shaft is driven by a prime
mover (electric motor, engine, etc), it 21092upo7
rotates the cylinder block via a spline
linkage at the same time. If the swash
plate is tilted as in Fig (previous page) the
pistons arranged in the cylinder block
make a reciprocating motion with respect
to the cylinder block, while they revolve
with the cylinder block.
If you pay attention to a single piston, it
performs a motion away from the valve
plate (oil sucking process) within 180
degrees, and makes a motion towards the
valve plate (or oil discharging process) in
the rest of 180 degrees. When the
swash plate has a tilting angle of zero, the
piston makes no stroke and discharges
no oil.
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2) REGULATOR
Regulator consists of the negative flow control, total horse power control and power shift control
function.

(1) Negative flow control
By changing the pilot pressure Pi, the
pump tilting angle (delivery flow) is
regulated arbitrarily, as shown in the
figure.
This regulator is of the negative flow
control in which the delivery flow Q
decreases as the pilot pressure Pi rises.
With this mechanism, when the pilot
pressure corresponding to the flow
required for the work is commanded, the
pump discharges the required flow only,
and so it does not consume the power Pilot pressure, Pi
uselessly.

Delivery flow, Q

\/
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@ Flow reducing function

643 654 651 A

4 o1 ol
ﬁf E et

vﬁ@ N | | &
Y From MCV)

) | |l
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fffff P

|
! Small diameter ‘
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Large diameter |
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B |
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|
‘ chamber
|
|
|
|
\

\ \ 14W92MP12

As the pilot pressure Pi rises, the pilot piston (643) moves to the right to a position where the
force of the pilot spring (646) balances with the hydraulic force.

The groove (A) in the pilot piston is fitted with the pin (875) that is fixed to lever 2 (613).
Therefore, when the pilot piston moves, lever 2 rotates around the fulcrum of point B [fixed by
the fulcrum plug (614) and pin (875)]. Since the large hole section (C) of lever 2 contains a
protruding pin (897) fixed to the feedback lever (611), the pin (897) moves to the right as lever 2
rotates. Since the opposing-flat section (D) of the feedback lever is fitted with the pin (548) fixed
by the tilting pin (531) that swings the swash plate, the feedback lever rotates around the fulcrum
of point D, as the pin (897) moves.

Since the feedback lever is connected with the spool (652) via the pin (874), the spool moves to
the right.

The movement of the spool causes the delivery pressure P1 to connect to port CL through the
spool and to be admitted to the large diameter section of the servo piston. The delivery pressure
P1 that is constantly admitted to the small diameter section of the servo piston moves the servo
piston to the right due to the area difference, resulting in decrease of the tilting angle.

When the servo piston moves to the right, point D also moves to the right. The spool is fitted
with the return spring (654) and is tensioned to the left at all times, and so the pin (897) is
pressed against the large hole section (C) of lever 2.

Therefore, as point D moves, the feedback lever rotates around the fulcrum of point C, and the
spool is shifted to the left. This causes the opening between the sleeve (651) and spool (652) to
close slowly, and the servo piston comes to a complete stop when it closes completely.
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@ Flow increasing function

643 654 646

I R ‘

| | Small diameter ‘

chamber |
|
7,,7,,‘7 o

\ N 14W92MP13

As the pilot pressure Pi decreases, the pilot piston (643) moves to the left by the action of the
pilot spring (646) and causes lever 2 (613) to rotate around the fulcrum of point B. Since the pin
(897) is pressed against the large hole section (C) of lever 2 by the action of the return spring
(654) via the spool (652), pin (874), and feedback lever (611), the feedback lever rotates around
the fulcrum of point D as lever 2 rotates, and shifts the spool to the left. Port CL opens a way to
the tank port as the spool moves. This deprives the large diameter section of the servo piston of
pressure, and shifts the servo piston to the left by the discharge pressure P1 in the small
diameter section, resulting in an increase in the flow rate.

As the servo piston moves, point D also moves to the left, the feedback lever rotates around the
fulcrum of point C, and the spool moves to the right till the opening between the spool and sleeve
is closed.
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@ Adjustment of flow control characteristic

The flow control characteristic can be

adjusted with the adjusting screw.

Adjust it by loosening the hexagon nut

(801) and by tightening (or loosening) the - / 924
hexagonal socket head screw (924). ( Jf 3ﬂ/ =>
Tightening the screw shifts the control *[ IO

chart to the right as shown in the figure.

% Adjusting value o (1

Adjustment of flow control
characteristic T

Speed | rontening | Flow Flow

amount of | control change
adjusting | starting | amount
screw(924)| pressure
change
amount

(min '1) (Turn) (kgfflcm?) | (£ /min)
1900 +1/4 +1.5 +14.8

Delivery flow, Q

\

Pilot pressure, Pi
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(2) Total horsepower control

The regulator decreases the pump tilting A
angle (delivery flow) automatically to limit
the input torque within a certain value with —
a rise in the delivery pressure P1 of the
self pump and the delivery pressure P2 of
the companion pump.

(The input horsepower is constant when
the speed is constant.)

Since the regulator is of the simultaneous Delivery pressure, (P1+P2) >
total horsepower type that operates by the

sum of load pressures of the two pumps

in the tandem double-pump system, the

prime mover is automatically prevented

from being overloaded, irrespective of the

load condition of the two pumps, when

horsepower control is under way.

Since this regulator is of the simultaneous

total horsepower type, it controls the tilting

angles (displacement volumes) of the two

pumps to the same value as represented

by the following equation :

Tin=P1Xqg/2JI + P2xg/2J1

= (P1+P2) X g/2J1

The horsepower control function is the

same as the flow control function and is

summarized in the following. (For detailed

behaviors of respective parts, refer to the

section of flow control).

Delivery flow, Q
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@ Overload preventive function
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When the self pump delivery pressure P1 or the companion pump delivery pressure P2 rises, it
acts on the stepped part of the compensating piston (621). It presses the compensating rod
(623) to the right till the force of the outer spring (625) and inner spring (626) balances with the
hydraulic force. The movement of the compensating rod is transmitted to lever 1 (612) via pin
(875).

Lever 1 rotates around the pin (875) (E) fixed to the casing (601).

Since the large hole section (F) of lever 1 contains a protruding pin (897) fixed to the feedback
lever (611), the feedback lever rotates around the fulcrum of point D as lever 1 rotates, and then
the spool (652) is shifted to the right. As the spool moves, the delivery pressure P1 is admitted
to the large diameter section of the servo piston via port CL, causes the servo piston move to the
right, reduces the pump delivery, flow rate, and prevents the prime mover from being overloaded.
The movement of the servo piston is transmitted to the feedback lever via point D. Then the
feedback lever rotates around the fulcrum of point F and the spool is shifted to the left. The
spool moves till the opening between the spool (652) and sleeve (651) is closed.
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@ Flow reset function

621 651 652 v 623 612 601 625 626

fffff S

Large diameter
chamber

14W92RG04

As the self pump delivery pressure P1 or the companion pump delivery pressure P2 decreases,
the compensating rod (623) is pushed back by the action of the springs (625 & 626) to rotate
lever 1 (612) around point E. Rotating of lever 1 causes the feedback lever (611) to rotate
around the fulcrum of point D and then the spool (652) to move to the left. As a result, port CL
opens a way to the tank port.

This causes the servo piston to move to the left and the pump's delivery rate to increase.

The movement of the servo piston is transmitted to the spool by the action of the feedback
mechanism to move it till the opening between the spool and sleeve is closed.
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® Low tilting angle (low flow) command preferential function

As mentioned above, flow control and horsepower control tilting angle commands are
transmitted to the feedback lever and spool via the large-hole sections (C & F) of levers 1 and 2.
However, since sections C and F have the pins (J4) protruding from the large hole (©8), only
the lever lessening the tilting angle contacts the pin (897) ; the hole (£'8) in the lever of a larger
tilting angle command is freed without contacting the pin (897). Such a mechanical selection
method permits preference of the lower tilting angle command of the flow control and horsepower
control.

@ Adjustment of input horsepower

a. Adjustment of outer spring
Adjust it by loosening the hexagon nut 625 626 630 628
(630) and by tightening (or loosening)
the adjusting screw C (628).
Tightening the screw shifts the control ,
chart to the right and increases the -
input horsepower as shown in the j ] H]ED: DW:
figure. Since turning the adjusting B J
screw C by N turns changes the setting w
of the inner spring (626), return the 1 u |
adjusting stem C (627) by N XA turns ! "W 802 627
at first.(A=1.78)

2107A2MP07

% Adjusting value

Adjustment of input
horsepower A
Speed :
pee Tightening | Compensating |  Input
amount of | control torque e}
adjusting | SN | change =
pressure o
screw(628) ‘change | amount =
amount 5
=
©
o
(nﬂn'1) (Turn) (kgffem2) | (kgf - m)
1900 | +1/4 | +165 | +40 Delivery pressure, (P1+P2)
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b. Adjustment of inner spring

Adjust it by loosening the hexagon nut

625 626 630 628

(802) and by tightening (or loosening)
the adjusting stem C (627).

Tightening the screw increases the flow I -
and then the input horsepower as

shown in the figure.

% Adjusting valve

L] [ [T <=
—9

Adjustment of input w

horsepower | 802 627

Speed | .

Tightening Flow Input AHOTAOMPOS

amount of | change torque

adjusting | amount | change

stem (C) amount

(627) A
min~Yy | (Tum) | (L/min) | (kgfm)
1900 +1/4 +11.3 +4.7

Delivery flow, Q

—

Delivery pressure, (P1+P2)

21092MP18
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(3) Variable horsepower control
Variable horsepower control can be obtained by supplying pilot pressure.

621 651 652 623 612 601 625 626

= JXDL,F 7777 7£amber

‘ L1
| ‘ i 611 | L\
‘ ‘ 7f::j;,,7{,{ 7::7 J —
> N [ ]
: : ! - T
\ lc'ﬁ;grﬁbde'? meter ‘ Servo piston | §< B | => ' Small diameter
| |
|

- => \
,,,,, . \.
\ \\ 21092MP14

The set horsepower valve is shifted by varying
the command current level of the proportional
pressure reducing valve attached to the pump.
Only one proportional pressure reducing valve is
provided.

However, the secondary pressure Pf (power shift
pressure) is admitted to the horsepower control
section of each pump regulator through the
pump's internal path to shift it to the same set Delivery pressure, (P1+P2)=
horsepower level. 21092MP20
This function permits arbitrary setting of the pump output power, thereby providing the optimum
power level according to the operating condition.

The power shift pressure Pf controls the set horsepower of the pump to a desired level, as shown
in the figure.

As the power shift pressure Pf rises, the compensating rod (623) moves to the right via the pin
(898) and compensating piston (621).

This decreases the pump tilting angle and then the set horsepower in the same way as explained
in the overload preventive function of the horsepower control. On the contrary, the set horsepower
rises as the power shift pressure Pf falls.

Delivery flow, Q
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The regulator can adjust the maximum
and minimum flows with the adjusting
Screws.

@ Adjustment of maximum flow

Adjust it by loosening the hexagon nut
(808) and by tightening (or loosening)
the set screw (954).

The maximum flow only is adjusted
without changing other control
characteristics.

Adjustment of max flow
Speed . .
Tightening Flow change
amount of amount
adjusting screw
(954)
(min -1) (Turn) ( ¢/min)
1900 +1/4 -5.5

@ Adjustment of minimum flow

Adjust it by loosening the hexagon nut
(806) and by tightening (or loosening)
the hexagonal socket head set screw
(953). Similarly to the adjustment of the
maximum flow, other characteristics are
not changed.

However, remember that, if tightened too
much, the required horsepower during
the maximum delivery pressure (or
during relieving) may increase.

Adjustment of min flow
Speed . )
Tightening Flow change
amount of amount
adjusting screw
(953)
(min -1) (Turn) (€ /min)
1900 +1/4 +4.4

(4) Adjustment of maximum and minimum flows
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Delivery flow, Q

954 808

PEN
i Y I
\_’ |

21092MP23

Pilot pressure, Pi

806 953

]

I O]

[}
<

-

Y

21092MP21

21092MP24

Pilot pressure, Pi

21092MP22



| GROUP 2 MAIN CONTROL VALVE

1. STRUCTURE (1/8)

TRAVEL RIGHT

BOOM1

ARM REGEN

ARM2

BUCKET

PbL — DR2

=
s

(]
OO

LCb1

©

iie.] 00
:‘E CMR2 CM
{EKO
(e} (e]

)
& o5 oR
0®JQ0O

LCk1 LOk2

‘Rs

(] O

VIEW A

L
IEC =S
© @ O © [9) ﬂ]
o [®) o [®) E ?
SWING
PRIORITY
Il
BYPASS CUT1
(BUCKET)

g

TRAVEL LEFT

SWING

L] ByPass cuT2
(OPTION)
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220S2MCO01

Port name

Port size

Tightening torque

Make up for swing motor

PF1

20~25 kgf - m
(145~180'Ibf - ft)

Auto idle signal-attachment
Lock valve pilot port (boom)
Bucket in confluence pilot port
Ojijtior] confluence pilot port
Pilot signal port

Pilot signal port

Swing logic pilot port

Bucket parallel orifice pilot port
Option B confluence pilot port
Option B 2 s;a?e relief valve pilot port
Lock valve pilot port (arm)
Auto idle signal-travel

Power boost

Drain port

Drain port

Drain port

Drain port

Drain port

Drain port

Drain port

PF1/4

354,
(5.

oo

kgf - m
i ft)

w
nN

PF1/2

10~12 kgt - m
(72.3~86.8 Ibf - i)

Travel pilot port-LH

Travel pilot port-LH

Boom up pilot port

Boom up confluence pilot port

Boom down pilot port

Swing pilot port ELW

Swing pilot port (RH)

Arm in regen-cut signal selector port
Arm in confluence pilot port

Swing priority pilot port

Option A pilot port (breaker)

Arm in regeneration cut port

Arm in pilot port

Arm out pilot port

Arm out confluence pilot port

Bucket in pilot port

Bucket out pilot port

Option B pilot port

Option B pilot port )
Negative control signal port EAZ port side
Negative control signal port (A1 port side
Carry-over port

Travel pilot port-RH (FW
Travel Bilot gort-RH ﬁBBVV\\I,%
B

)

PF3/8

7~8 ;gf -m
(50.6~57.8 Ibf - ff)

Travel motor port-LH (FW)
Travel motor port-LH (B
Travel motor port-RH (B
Travel motor port-RH (FW,
Boom up port

Boom down port

Swing motor port ELII-_?
Swing motor port (RH)
Option A port (breaker)
Arm in port

Arm out port

Bucket in port

Bucket out port

Option B port

Option B port

Pump port (A2 side
Pump port (A1 side

M10

~No

(2]
N
Lo

kgf - m
b+ f)

(o8

(3

Return port

M12

8.0~11.0 k%- m
(57.9~79.6 Ibf - ft)




STRUCTURE (2/8)

P1 —]

=

o |

’\,

o

O

ﬁwﬂ

@Q

ﬁ——‘ P1
s & \ﬁ% 5 |
LE—E —
N 31
=
A 1 Q/%sms AI
BL — : BA jB'
(I v e S
= i =
T
0 OO, i
G Il ; o

P1 BLOCK SPOOL SECTION

220S2MC02
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31
32
64
66

Housing P1

Plug

Plug

Hex socket head bolt
Spring washer



STRUCTURE (3/8)

—

64 66
P2 BLOCK SPOOL SECTION

CONTACT FACE

33
51
52
53
54
56
64
66

BOTTOM VIEW 22052MC03

2-22

Housing 2

Plug

O-ring

O-ring

O-ring

O-ring

O-ring

Hex socket head bolt
Spring washer

51

56



STRUCTURE (4/8)

34

57

28 40 39

&

T =
B GE -—=\
N

30

A-A' (STRAIGHT TRAVEL AND SUPPLY)

24

55 57 10 35 32

220S2MC04

B-B' (TRAVEL RIGHT AND LEFT)

55 57 35

220S2MC05

2-23

10
24
28
30
32
34
35
39
40
55
57

26
27
28
34
35
55
57

Travel straight spool kit
Main relief valve

Plug

Plug

Plug

Pilot cover A

Pilot cover B

Check valve poppet 2
Check valve spring 2
O-ring

Hex socket head bolt

Travel spool kit
Orifice signal plug
ORYV plug

Plug

Pilot cover A

Pilot cover B

O-ring

Hex socket head bolt



STRUCTURE (5/8)

30 38 37 5 16 5965
|| /
AN Hu M P
57 55 70 22 : 7 7 55 57 35
C-C' (SWING AND BOOMH1)
16
\
3 4 5 6 7 8 9 10 11 12 13 1415 44
2 / 17
1 = Z—7
l.u,l
M'{A.Ié
N il -
HOLDING VALVE 220S2MC06
5 Boom 1 spool kit 16-9 Back up ring 30 Plug
7 Swing spool kit 16-10 O-ring 34 Pilot cover A
16 Holding valve assy 16-11 Plug 35 Pilot cover B
16-1 Main poppet 16-12 Pilot piston 37 Check valve poppet 1
16-2 Restrictor 16-13 Piston guide 38 Check valve spring 1
16-3 Pilot spring 16-14 Spring 55 O-ring
16-4 C-ring 16-15 Main piston 57 Hex socket head bolt
16-5 Pilot poppet 16-16 Plug 58 Hex socket head bolt
16-6 Poppet guide 16-17 Block 65 Spring washer
16-7 O-ring 18 Overload relief valve 70 O-ring
16-8 Poppet seat 22  Swing logic valve 71 Hex socket head bolt
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STRUCTURE (6/8)

6558 17 46 56 61 30 38 37 28 40 39 18 12 35 9 Boom 2 spool kit
B - 12 Arm regen spool kit

]
=
i

B

13 Swing priority spool kit
17 Regen valve

18 Overload relief valve
28 Plug

29 Plug

30 Plug

35 Pilot cover B

37 Check valve poppet 1
38 Check valve spring 1
39 Check valve poppet 2
40 Check valve spring 2
41  Check valve poppet 3
42 Check valve spring 3
46 Flange

D-D' (SWING PRI, BOOM 2 & ARM REGEN) 50 Gasket 3

55 O-ring

56 O-ring

57 Hex socket head bolt
58 Hex socket head bolt
61 Hex socket head bolt
65 Spring washer

O 28

/i
!
T

35
220S2MC07

35 57

14 Bypass cut 1 spool kit (bucket)
15 Bypass cut 1 spool kit (option)

25 Negacon valve
43 29 Plug
42 42 Check valve spring 3
29 43 Check valve poppet 4

SECTION Z-Z 67 BC p|ug

220S2MC08

G-G' (BYPASS CUT & NEGATIVE CONTROL)
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STRUCTURE (7/8)

12
16
16-1
16-2
16-3
16-4
16-5
16-6
16-7
16-8

75

55

34

57 18

12 70

23 71

[ ]

55 77 8 35

30 38 37

4

E-E' (ARM 1 & ARM 2)

16
|

16 59 65

Arm 1 spool kit
Arm 2 spool kit
Arm regen spool kit
Holding valve assy
Main poppet
Restrictor

Pilot spring

C-ring

Pilot poppet
Poppet guide
O-ring

Poppet seat

3 4 5 6 7 8 9

—_

Wil

SN\

l\a\F\\ el
RS i

HOLDING VALV

il ;;,gs s

E

16-9 Back up ring
16-10 O-ring
16-11 Plug
16-12 Pilot piston
16-13 Piston guide
16-14 Spring
16-15 Main piston
16-16 Plug
16-17 Block
18 Overload relief valve
22 Swing logic valve
30 Plug
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34
35
37
38
55
57
58
65
70
71
75

10 11 12 13 14 15 44

220S2MC09

Pilot cover A

Pilot cover B

Check valve poppet 1
Check valve spring 1
O-ring

Hex socket head bolt
Hex socket head bolt
Spring washer
O-ring

Hex socket head bolt
Plug



STRUCTURE (8/8)

35 6 Bucket spool kit
11 Option spool kit
18 Overload relief valve
20 Overload relief valve
21 Overload relief valve
28 Plug
30 Plug
34 Pilot cover A
35 Pilot cover B
36 Pilot cover (stroke limit)
37 Check valve poppet 1
38 Check valve spring 1
39 Check valve poppet 2

,J i --'
55——"_ — E

:
Ay N

34
i*l I

.—’"
O

’ .
69 57 75 46 56 61 30 38 37 11 19 55 57 35 68 40  Check valve spring 2
46 Flange

50 Gasket 3

55 O-ring

56 O-ring

57 Hex socket head bolt
61 Hex socket head bolt
68 Plug kit 1

69 Plug kit 2

220S2MC10

F-F' (OPTION & BUCKET)
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2. HYDRAULIC CIRCUIT

[MAKE UP]
I

I
P5Rs |P4 Pn1 Pn2
-

[BUCKET CONF.] PChe f~-—--------—=--=--=-----~ |

m ]

I
|
¥
I
g BC1 !
& T =
[OPTION CONF.] PDbe [ i S NRV2 _ cok
et —~ - B |
Lo ! g V
DR9 | [ ‘
R + L&
Lo B L,Eﬂ “~TNRV1

Co Bk
P05 Ak
Do
P04 [BOOM UP]
PCo PBk [BUCKET OUT]
PDo%-—— - S AR T — BUCKET IN
LT EAR PAK !
1 opTION| [
i LCo
I
I
‘ CaR | £
Ca -
A
‘ EN
Da —‘%L@?F =TbaR
DR7{ ____________ JCRal
I
[UNLOCK SIGNAL] Palb------------ ~+----
FTTTTTT Voo B0 S 1 PBa2 [ARM IN]
‘
[ARM IN] PCa -~ - T HE WJ PAa2 (ARM OUT)
I
[ARM OUT] PDaj----- | ARM J[ LCa |
I
! DR6
! P02
PB
3 ooh Abka (ARM IN)
I
[SWING PRIORITY] PCspF--------—--- w‘r ***** TY V7] PBrc (ARM REGEN CUT)
I I
[BOOM UP PILOT] ~ PDb2 f-==~-~==--~-~~ T ‘ PAbk (BREAKER)
I
! BOOM2 | [SWING P/R
! b - DR4
I
3 Bb
I
Cs v Ab
5 ; DR2
S M PbL (UNLOCK SIGNAL)
[SWING CCW] PCs y PBb1
[SWING Cw] PDs PAb1
DR5
(BOOM PRL) P03
DR3 - J
b ﬁ'}ﬁ ISt Btr
ct sk BIR X
Dl SR> tr
[RH-BW] PCt [ R B S PBr [LH-BW]
SN S Yy *
[RH-FW] PDtl ;i S YCHE ”Iluii I PAtr [LH-FW]
i I i 1 i
—— ! | RIGHT) ] o O Il (LEFT)
Patt {PS f------ - | TRAVEL S 15 TRaveL
DR1} ; j}}{” DA [
v2
PO1 VR SR wiat~ L J
Ptr {ps [~ i B

P1 P2 Pu 220S2MC11
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' 3.FUNCTION

1) CONTROL IN NEUTRAL POSITION

(1) P1 housing side
The pressurized oil discharged from hydraulic pump flows into the main control valve through the
inlet port P1 and pass the land of the straight travel spool into the P1 bypass passage and P1
parallel passage.
When the straight travel spool is neutral, the P1 side bypass passage is not cut-off and the
pressurized oil is directed to the tank port T1 through the bypass passage of spools (travel right
-> boom 1 -> arm regeneration -> arm 2 -> bucket), the negative control valve of P1 and tank
passage.

P1 parallel passage  Tank port T1
Housing P2

P1 bypass
passage

220S2MC13
TOP VIEW A-A' (STRAIGHT TRAVEL AND SUPPLY)

Tank port T1

Travel right

Boom 1

Arm regen

Arm 2

Bucket

P2 side negative P2 side negative
control valve control valve

P1 BLOCK SPOOL SECTION

220S2MC14
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P1 side negative control valve

G-G' (BYPASS CUT & NEGATIVE CONTROL) 220S2MC15
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(2) P2 housing side

The pressurized oil discharged from hydraulic pump flows into the main control valve through the
inlet port P2 and pass the land of the straight travel spool into the P2 bypass passage and P2
parallel passage.

When the straight travel spool is neutral, the P2 side bypass passage is not cut-off and the
pressurized oil is directed to the tank port T1 through the bypass passage of spools (travel left ->
swing -> boom 2 and swing priority -> arm 1 -> option), the negative control valve of P2 and tank
passage.

P2 port Tank port T1
P P P1 bypass

passage

Flow into P2
housing side

P2 bypass passage
Return from P2 P2 parallel passage

negative control valve

A-A' (STRAIGHT TRAVEL AND SUPPLY) 220S2MC16
O O O O
Straight travel e —
)
Travel left Z}H{j
X o
Swing H ]
—1| o 5 -
Boom 2 and Z [m
swing priority
Arm 1

Option

Discharge to P2 negative control valve

P2 BLOCK SPOOL SECTION

220S2MC17
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2) TRAVEL OPERATION

(1) Travel forward operation
During the travel forward operation, the pilot secondary pressure from the remote control valve is
supplied to the spring side of pilot port and it shifts travel spools to the left direction.
The pressurized oil from the pump flows into the bypass passage of the travel spools through the
land of the straight travel spool.
When the travel spools is shifted and the bypass passage is shut-off. The pressurized oil flowed
into bypass passage is supplied to the travel motors through opened port Atr and Dtl.
On the other hand, the return oil from the travel motors flows into main control valve inside
through the port Btr and Ctl and return to the tank passage.

Tank passage

g ‘ RCV signal
(@)

Travel left

i S

Travel right I:ll NP < { j
)

; RCV signal
Ctl Af Dtl

B-B' (TRAVEL RIGHT AND LEFT) 220S2MC18

(2) Travel backward operation
During the travel backward operation, the pilot secondary pressure from the remote control valve
is supplied to the against pilot port of the spring side and it shifts travel spools to the right
direction.
The pressurized oil from the pump flows into the bypass passage of the travel spools through the
land of the straight travel spool.
When the travel spools are shifted and the bypass passage is shut-off. The pressurized oil flowed
into bypass passage is supplied to the travel motors through opened port Btr and Ctl.
On the other hand, the return oil from the travel motors flows into main control valve inside
through the port Atr and Dtl and return to the tank passage.
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Tank passage

g N

Travel right [ﬂ ‘ ‘c ? \ j
.,

é? RCV signal

Travel left

% A RCV signal
(@D
J(

B-B' (TRAVEL RIGHT AND LEFT) 220S2MC19
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(3) Travel straight function
This function keeps straight travel in case of simultaneous operation of other actuators (boom,
arm, bucket, swing etc) during a straight travel.
In normal conditions, travel straight spool keeps neutral conditions, the pressurized oil of the P1
and P2 pumps is supplied to each passage independently.
When the attachment spool is operated under the travel operation of both sides, the pilot
pressure is supplied to the spring side port of the travel straight spool and then the travel straight
spool is shifted to the left direction.

P1 parallel passage Tank port T1

P1 bypass passage

. Some of attachment
oil is supplied to rravel

/ Signal by the combined operating
Travel straight spool of travel and attachment

P2 bypass passage P1 port
P2 parallel passage
A-A' (STRAIGHT TRAVEL AND SUPPLY) 220S2MC20

After changeover of the travel straight spool, the pressurized oil discharged from the P1 pump is
connected with P2 port oil and is supplied to the attachment line through both parallel passage of
the P1 and P2.

Also, some of the pressurized oil open the check valve of the spool inside through side of the
travel straight spool and is connected with the bypass passage of the P2 side.

On the other hand, the pressurized oil discharged from the P2 pump is connected with P1 port oil
and is supplied to the travel line through both parallel passage of the P1 and P2.

Accordingly the attachment spool is operated under the travel operation of both sides, the
pressurized oil discharged from P2 pump is mainly supplied to left and right travel line and the
pressurized oil discharged from P1 pump is mainly supplied to attachment line.

As a result, simultaneous operation of both travel spools and attachment is not influenced to the
travel operation of the both sides and the machine keeps straight travel.
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3) BOOM OPERATION

(1) Boom up operation
During the boom up operation, the pilot secondary pressure from the RCV is supplied to the port
of the spring side and shifts the boom 1 spool to the left direction. The P1 bypass passage is shut
off by the movement of the boom 1 spool and the pressurized oil from P2 port is entered P1
parallel passage and then passes through the load check valve, bridge passage and boom
holding valve then flows into the head side of the boom cylinder via Ab port. (In this case, the
boom holding valve is free flow condition)
At the same time, the pilot secondary pressure from RCV is supplied to the port of the spring side
of boom 2 and shifts the boom 2 spool. The bypass passage is shut off by the movement of the
boom 2 spool and the pressurized oil from P2 port entered boom summation passage via the P2
parallel passage, notch of the boom 2 spool, the check valve.
The oil from boom 2 spool combined with the boom 1 spool oil and is supplied Ab port.
At the same time, the return oil from rod side of the boom cylinders flows the boom 1 spool
through the Bb port and return to the hydraulic oil tank through the tank passage.

tg £l

Cylinder rod side Cylinder head side

Tank passage Bb Ab

N | RCV signal

Boom 1 QJ
Swing @

C-C' (SWING AND BOOM1) 220S2MC21
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220S2MC22
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(2) Boom down operation
During the boom down operation, the pilot secondary pressure from the RCV is supplied to the
against port of the spring side and shifts the boom 1 spool to the right direction. The P1 bypass
passage is shut off by the movement of the boom 1 spool and the pressurized oil from P1 port is
entered P1 parallel passage and then passes through the load check valve and bridge passage
then flows into the rod side of the boom cylinder via Bb port.
At the same time, the return oil from head side of the boom cylinders flows the boom 1 spool
through the Ab port and the boom holding valve and return to the hydraulic oil tank through the
tank passage.
At this time, some of the return oil from the boom head side passes to the connected passage of
the boom 1 spool inside and flows into the P1 parallel passage. (Boom spool inside regeneration
function). At this time, the boom holding valve is open status and the operation principles are
described following page.
During the boom down operation, the flow is not combined.

l.J

Cylinder rod side ﬁl Cylinder head side
RCV signal
Bb T Ab $ Holding valve

release signal

RCV signal Tank passage

ﬂ\-\Q\-\ﬁv 7
IE:;!M!L i = Boom 1
Swing
C-C' (SWING AND BOOM1) 22052MC23
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4) HOLDING VALVE OPERATION

(1) Holding operation
At neutral condition, the pilot piston chamber is connected to drain port through the pilot port.
And the main piston is seated by the spring B.
Also, the pressurized oil from the actuator entered to inside of the holding valve through the
periphery hole of the main poppet, crevice of the main poppet and the restrictor and the
periphery hole of the restrictor.
Then, this pressured oil pushed the pilot poppet to the poppet seat and the main poppet to the
seat of bodly.
So the pressurized oil from the holding side of the actuator is not escaped and the actuator is not
moved.

Pilot poppet

Spring Pilot piston

Actuator port \ Pilot port for

) holding valve releasing
Drain port

Main poppet

Piston guide

Pilot piston chamber

1

Main piston
Restrictor Poppet seat Spring B

HOLDING VALVE BLOCK SECTION 22052MC24

2-38



(2) Releasing holding operation
The pilot pressure is supplied to the pilot port for releasing holding valve and shifts the main
piston to the left direction against the spring B and shifts the pilot poppet to the left direction
through the pilot piston and open the passage for the drain.
At same time, the return oil from actuator returns to the drain port through the periphery hole of
main poppet, crevice of the main poppet and the restrictor, the periphery hole of the restrictor,
inside of holding valve, crevice of the pilot poppet and the drain passage of the holding valve.
After above operation, pressure of inside of holding valve is decreased and the main poppet is
opened by the return oil of the actuator and the return oil from actuator returns to the tank
passage through the notch of spool.

Pilot poppet
Spring Pilot piston Pilot port for
Actuator port \ ) holding valve releasing
Drain port
Main poppet
Piston guide

Pilot piston chamber

Open the main poppet and
pressurized oil passes through
actuator port

1

Main piston
Restrictor Poppet seat Spring B

HOLDING VALVE BLOCK SECTION

220S2MC25
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5) BUCKET OPERATION

(1) Bucket in operation
@ Bucket operation only

During the bucket in operation, the pilot secondary pressure from the RCV is supplied to port of
the spring side and shifts the bucket spool to the left direction.
The P1 bypass passage is shut off by the movement of the bucket spool and the pressurized oil
from P1 port entered P1 parallel passage and is directed to the Ak port through the check valve 2.
At the same time, the pressurized oil from P1 bypass passage is directed to the AK port through
the check valve 1.
The return oil from the rod side of the bucket cylinder (Bk port) returns to the hydraulic oil tank
through the tank passage.

@ Combined operation
When combined operation of the bucket and other actuators, mostly same as above operation
but the fluid from P1 bypass passage is empty by the upstream operation such as the arm or
boom operation.
So only the fluid from P1 parallel passage is supplied to the Ak port.

o= o

=

Cylinder rod side CyIinder head side

Check Check

Bk valve 1 valve 2 Ak P1 parallel passage

P1 bypass passage

Tank passage
RCV signal
Iy e = 2ls
Bucket P
iy e
O —J TG e T U0 T < TG =
ption E
g o] K
I
J J LJ L]
F-F' (OPTION AND BUCKET) 22082MC26
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(2) Bucket slow operation (incase bu

This function is used to speed up of the boom or arm by reducing the bucket speed when the
bucket operation with boom or arm operation simultaneously.

The bucket slow pilot pressure is supplied the pilot port of the BC1 spool and the piston is shifted
to the right and then the bucket spool stroke is limited and the oil passage from P1 to the bucket
cylinder is reduced and the oil flow of the bucket spool is reduced.

Bucket flow summation function, bypass cut-off 1 spool

During the bucket in operation, the pilot secondary pressure from the RCV is supplied to port of
the spring side and shifts the BC1 (bucket) spool to the right direction.

The P2 parallel passage is shut off by the movement of the BC1 spool and the pressurized oil

cket in)

from P2 port opens the check poppet and combined with the flow of the bucket spool.

(Only bucket in operation)

RCV signal —= !
Bucket flow
summation passage

Open check poppet and
combined with oil flow of
bucket spool

Bucket in
RCV signal

BC1 spool (bucket)

G-G' (BYPASS CUT & NEGATIVE CONTROL)

P2 parallel passage

FLOW SUMMATION BY THE SHIFTING OF THE BC1 SPOOL

2-41
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(3) Bucket out operation
(D Bucket operation only

During the bucket out operation, the pilot secondary pressure from the RCV is supplied to
against port of the spring side and shifts the bucket spool to the right direction.
The P1 bypass passage is shut off by the movement of the bucket spool and the pressurized oil
from P1 port entered P1 parallel passage and is directed to the Bk port through the check valve 2.
At the same time, the pressurized oil from P1 bypass passage is directed to the Bk port through
the check valve 1.
The return oil from the head side of the bucket cylinder (Ak port) returns to the hydraulic oil tank
through the tank passage.

@ Combined operation
When combined operation of the bucket and other actuators, exactly same as above operation.

5 £l

Cylinder rod side Cylinder head side

Check Check
Bk valve 1 valve 2 Ak

Tank passage

RCV signal Il Il Bucket

o

(
Q
q

| I L7 J

F-F' (OPTION AND BUCKET) 220S2MC28
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6) SWING OPERATION

(1) Swing left and right operation
During the swing left operation, the pilot secondary pressure from the RCV is supplied to the port
of the spring side and shifts the swing spool in left direction. The P2 bypass passage is shut off by
the movement of the swing spool and the pressurized oil from P2 port flows into the P2 parallel
passage and open the load check valve and is supplied to swing motor through the Ds port.
As the result, the return oil from the swing motor flows into the main control inside through Cs
port and returns to the hydraulic oil tank through the swing spool and the tank passage.
In case of swing right operation, the operation is similar to swing left operation but the pilot
secondary pressure from the RCV is supplied to the port of the spring opposite side.
Accordingly, the pressurized oil from P2 parallel passage flows into swing motor through the Cs
port and returns to the hydraulic oil tank through the Ds port and the tank passage.

Tank passage

RCV signal

C-C' (SWING AND BOOM1) 220S2MC29
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(2) Boom priority function
This function is used to speed up of the boom by reducing the swing speed when the swing

operation with boom operation simultaneously.
The boom priority signal is supplied the pilot port and the poppet of the swing logic valve is closed
and then the pressurized oil from P2 port is reduced by the oil leaking through the orifice.

As a result, the swing speed is slowed.

COrifice shape U{
B

Qi I
Mo ™

1

H@H
Boom priority signal

SWING LOGIC VALVE
220S2MC30
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7) ARM OPERATION

(1) Arm in operation
During the arm in operation, the pilot secondary pressure from the RCV is supplied to the port of
the spring opposite side and shifts the arm 1 spool in the right direction.
The P2 bypass passage is shut off by the movement of the arm 1 spool and the pressurized oil
from the P2 port flows into the arm cylinder head side through P2 parallel passage, the load
check valve, bridge passage and the Ca port.
At the same time, the pilot secondary pressure from the RCV is supplied to the port of spring
opposite side and shifts the arm 2 spool in the right direction. The P2 bypass passage is shut off
by the movement of the arm 2 spool and the pressurized oil from the P1 port flows into the arm
summation passage through P1 parallel passage, the check valve and the notch of the arm 2
spool.

Tank passage

RCV signal

Cylinder head side Cylinder rod side

E-E' (ARM 1 AND ARM 2)

220S2MC31

ARM REGENERATION

The return oil from the arm cylinder rod side passes the arm holding valve (open condition)
through the Da port and the notch of the arm 1 and arm 2, and swing priority spool. And some of
the oil return to the tank passage through the notch of the arm regeneration spool and most of
the oil is supplied to the head side of the arm cylinder through internal summation passage.

This is called the arm regeneration function.



The amount of regeneration fluid is changed by movement of the arm regeneration spool. A few
fluids of the oil that is supplied to the head side of the arm cylinder passes the selector spool (in
this case, the selector spool is opened by the arm in pilot pressure) built in the arm regeneration
block through internal passage and is pushed the piston C.

The amount of the regeneration oil from the rod side of the arm cylinder to the tank passage is
increased by the movement of the piston C and the arm regeneration spool to the right direction
and the arm regeneration flow is decreased as much increased oil.

The pressure of the arm cylinder head increases, then, the arm regeneration flow decreases.

Furthermore, the arm regeneration cut-off pressure is supplied to the port of the spring opposite
side and the arm regeneration spool is moved to the right direction fully. The flow from the arm
cylinder rod to the tank passage is maximum condition.

Arm regen cut-off valve
internal passage

Arm regen cut-off block
Selector spool il

RCV signal =

Arm regen
cut-off pressure —=

Piston C

D-D' (SW PRI, BM 2 & ARM REGEN)

RCV signal I

= Arm 2

Cylinder head side Cylinder rod side
E-E' (ARM 1 AND ARM 2)

ARM REGENERATION PASSAGE 200S2MC32
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(2) Arm out operation
During arm out operation, the pilot secondary pressure from the RCV is supplied to the port of
the spring side and shifts the arm 1 spool to the left direction.
The bypass passage is shut off by the movement of the arm 1 spool and the pressurized oil from
the P2 port flows into arm 1 spool through the P2 parallel passage. Then it enters into the arm
cylinder rod side through the load check, bridge passage, arm holding valve (oped status) and
the port Da.
Also, the pilot secondary pressure from the RCV is supplied to the port of the spring side and
shifts the arm 2 spool to the left direction.
The bypass passage is shut off by the movement of the arm 2 spool and the pressurized oil from
the P2 port through the P2 parallel passage. Then it combined with the flow of the arm 1 passage
through P1 parallel passage, the check valve, bridge passage, the notch of the arm 1 and the
arm holding valve (open status).
On the other hand, the return flow from the arm cylinder head side returns to the hydraulic tank
through the port Ca, the notch of the arm 1 spool and tank passage.

RCV signal
B
-
Tank passage
Cylinder head side Cylinder rod side
E-E' (ARM 1 AND ARM 2) 220S2MC33
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8) OPERATION OF SWING PRIORITY SPOOL

During swing priority operation, the pilot secondary pressure is supplied to the port of the spring
side of the swing priority spool and shift swing priority spool to the right direction.

The pressurized oil from the P2 port flows into the P2 parallel passage through the notch of the
swing priority spool.

When the swing priority spool is neutral condition, the passage is same as normal condition. But
due to shifting of the swing priority spool, the orifice is formed between the notch of the swing
priority spool and the land of the block housing and then the fluid to the swing side more then the
downstream of the swing spool such as the arm 1 and option spool.

As a result, the flow is supplied to the swing operation most preferential.

[T Arm regeneration

Swing priority
pilot pressure

' [1] Boom 2 and swing priority

Swing priority

Orifice 7 N_ T
P2 parallel passage
P2 parallel passage

D-D' (SWING PRI, BOOM 2 & ARM REGENERATION) 22052MC34
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9) OPERATION OF OPTION SPOOL
(1) 1-way operation
% The pilot pressure is supplied to the port of the spring side and shifts spool to the left direction.
The pilot secondary pressure from the RCV is supplied to the port of the spring opposite side of
the option spool, the P2 bypass passage is shut off by the movement of the option spool and the
pressurized oil from the P2 port flows into the actuator through the P2 parallel passage, the

check valve, bridge passage and the Do port.

(2) 2-way operation
* Shifts spool to the left and right direction.
- When the spool shifts to the left, same as 1-way operation.
- When the spool shifts to the right, the pressurized oil from the P2 port flows into the actuator

through the P2 parallel passage, the check valve, bridge passage and the Co port.

| )
Bucket g
I RCV signal
- - 3 ﬁ,_um I 4 "’____‘
Option E\ H b — W[E!lﬂl
PO S\ b.eieie[eIele

L =
bd S a—
- ) ": T
P2 parallel passage i
Poppet check Co f Do

Cylinder head side Cylinder rod side

F-F' (OPTION AND BUCKET) 22052MC35
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Option flow summation function, bypass cut-off 2 spool
During the 2-way option operation, the pilot secondary pressure from the RCV is supplied to port
of the spring side and shifts the BC2 (option) spool.
The P1 parallel passage is shut off by the movement of the BC2 spool and the pressurized oil
from P1 port opens the check poppet and combined with flow of the option spool.
(Only bucket in operation)

RCV signal —= |[[]

Bucket flow
summation passage

Open check poppet and
combined with oil flow of

bucket spool F-F' (OPTION AND BUCKET)
|| P1 parallel passage
FS >~
i :
|
SECTION Z-Z
Option spool RCV signal
(when left and right shift)
BC2 spool (option)
G-G' (BYPASS CUT & NEGATIVE CONTROL)
FLOW SUMMATION BY THE SHIFTING OF THE BC2 SPOOL 220S2MC36

2-50



10) OPERATION OF NEGATIVE CONTROL VALVE

When no function is being actuated on P1 side, the hydraulic fluid from the P2 port, flows into the
tank passage through the P1 bypass passage and the orifice of the negative control valve.

The negative control pressure caused by this operation is transferred to the regulator of the piston
pump through the Pn1 port.

This pressure controls the swash plate angle of the pump to the minimum and minimize the flow of
the P1 side.

When one or more spools are shifted, the P1 bypass passage is shut-off and the flow is almost
zero.

Accordingly, the negative control pressure that is supplied to the pump through Pn1 port is
lowered and the swash plate angle becomes maximum and the flow of the P1 side becomes
maximum.

On the other hand, the negative control pressure is increased and high than the setting pressure
of the spring, the negative control valve is opened and the flow passes to the hydraulic tank and
functions as a relief valve.

The operation of the negative control valve of the P2 side is same as that of the P1 side.

Pn2 port Adjust swash plate angle of pump
by orifice pressure

Pn1 port
Orifice

P2 negative control valve

Tank passage

P1 parallel passage

OPERATION OF NEGATIVE CONTROL VALVE

220S2MC37
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11) OPERATION OF MAIN RELIEF VALVE

(1) Neutral
The pressurized oil passes through the internal passage of the piston A, fitted in the main poppet
and the orifice A and is filled up in the chamber A of the inside and seats the main poppet against
socket and socket against the housing securely.

(2) When operation (relief)

(D When the pressurized oil flowed in the chamber A through the orifice becomes equal to the set
pressure of the spring, the hydraulic oil apply to the main poppet through the piston and pushes
open the pilot poppet and flows to tank passage through the piston A internal passage, orifice A,
chamber A, periphery orifice B and the hole E.

Piston A Hole E Hole A Piston B

Socket Chamber A Spring

Housing Passage T Pilot poppet |

Main poppet Orifice Periphery orifice B
OPERATION 1 OF MAIN RELIEF VALVE

220S2MC40

(2 The pressure in chamber A is lowered by moving of the pilot poppet and the main poppet is
opened. As a result, the pressurized oil flows out to the tank passage through the hole of the
socket side.

Piston A
Socket Chamber A

Main poppet Orifice  Periphery orifice B
OPERATION 2 OF MAIN RELIEF VALVE

220S2MC41
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(3) When retraction (return)
On the other hand, the pressure of the pressurized oil becomes lower than set pressure of the
spring, the main poppet is seated by spring force. Then the pressure of the chamber A becomes
equal to the pressure of the P port and the main poppet is seated to the seat of the socket. The
valve returns to the initial condition.

Power boost function

During power boost operation, the pilot pressure for the power boost enters inside of the piston B
through the hole A, the crevice passage and the side hole of the piston B.
It pushes the piston to the left direction and the set pressure of the spring is increased.

Piston A Hole A Piston B
Socket Chamber A Spring

Housing

220S2MC42

OPERATION 3 OF MAIN RELIEF VALVE
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12) OPERATION OF PORT RELIEF VALVE
(1) Function as relief valve

(D The pressurized oil passes through the internal passage of the piston A, fitted in the main
poppet and the orifice A and is filled up in the chamber A of the inside and seats the main
poppet against socket and socket against the housing securely.

Socket
\ / Chamber A
Pilot poppet

Parallel passage

Housing Tank passage Piston A Main poppet  Orifice A

PORT RELIEF VALVE 220S2MC43

(2) When the pressurized oil from the actuators becomes equal to the set pressure of the spring,
the hydraulic oil apply to the pilot poppet and pushes the pilot poppet to the right direction and
flows to tank passage through the piston A internal passage, orifice A, chamber A, periphery
orifice B and the hole E.

Periphery orifice B

Parallel passage

TV

Housing  Tank passage

OPERATION 1 OF PORT RELIEF VALVE 220S2MC44
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(3 The pressure in chamber A is lowered by moving of the pilot poppet and the main poppet is
opened. As a result, the pressurized oil from the actuator port flows out to the tank passage
through the hole of the socket side.

Parallel passage

Housing  Tank passage

OPERATION 2 OF PORT RELIEF VALVE

220S2MC45

@ On the other hand, the pressure of the actuator becomes lower than set pressure of the spring,
the pilot poppet is seated by spring force. Then the pressure of the chamber A becomes equal to
the pressure of the actuator port and the main poppet is seated to the seat of the socket. The
valve returns to the initial condition.

Make up function

When negative pressure exists at the actuator port, the oil is supplied through tank passage. When
the pressure at tank passage becomes higher than that of at the actuator port, it pushed the socket
moves in the right direction. Then, the gap between the housing and socket is opened and
pressurized oil from the tank passage flows into parallel passage side.

Socket

Parallel passage

Housing  Tank passage

MAKE UP FUNCTION OF PORT RELIEF VALVE

220S2MC46
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'GROUP 3 SWING DEVICE (TYPE 1 &2)

1. STRUCTURE
Swing device consists swing motor, swing reduction gear.
Swing motor include mechanical parking valve, relief valve, make up valve and time delay valve.

_Reduction gear oil Time delay valve
drain port (PT 1/2) Relief valve AU MU DR
Qil level & SH
L] — Ic air vent port
m = 7 ¢ when filling PG
_— N/ - (PT 1/4)
J MA /9 — O\ _MB
7@ E AU DR
] 0 ﬁ] o P@® w100
} ‘ MA MB
— I © VA\OJVB ©
| — 1 I
L| AN y/ Oil level gauge
. L o & oil supply port
VA VB
Reduction gear Swing motor
Port Port name Port size
VA Main port 020
VB Main port 020
DR Drain port PF 1/2
MU Make up port PF11/4

PG Brake release stand by port PF 1/4

i !
‘ HIIHISEHIE SH Brake release pilot port PF 1/4
ik o ‘ MA, MB | Gauge port PF 1/4
! ‘ _ AU Air vent port PF 1/4
S N —

VA VB

Hydraulic circuit

210S25M21
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1) SWING MOTOR

42 3519 18 22 17 212029 28

4 5 7 8 91213 14 15 16 6 23

20 © o N oA WD =

—_
A W DN

Casing

Oil seal

Shaft

Snap ring
Roller bearing
Needle bearing
Swash plate
Cylinder block
Spring

Ball guide
Retainer plate
Piston assy
Friction plate
Separate plate

28 29

Parking piston
Brake spring
Spring pin
O-ring
O-ring

Valve plate
Spring pin
O-ring

Valve casing
Check valve
Spring

Plug

O-ring

Plug
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41 30 4024 38 25 26 27

HYUNDA

0)©

37 36 38 34 32 33 31

29
30
31
32
33
34
35
36
37
38
39
40
41
42

©

3332 34 38 37

210S25M22

O-ring

Relief valve assy
Reactionless valve assy
Plug

O-ring

O-ring

Time delay valve assy
Level gauge

Socket bolt

Socket bolt

Plug

Name plate

Rivet

Socket bolt



2) REDUCTION GEAR

2 27 26 28 3

33

Ring gear
Drive shaft
Taper bearing
Taper bearing
Ring nut
Lock plate
Hexagon bolt
Casing
Socket bolt
Carrier 2

© 00N O~ WD =

—_
o

11
12
13
14
15
16
17
18
19
20

87151211301413 222321181920
- |
. \ N L7/
Ny,
: | j
| ]
_u JU[D/ L
@
\ \ i
C
4 5 6 25 29 1 1016 17 25 24 9
220L.2SM03
Planetary gear 2 21 Thrust washer 1-lower
Needle bearing 2 22 Carrier pin 1
Thrust washer 2 23  Spring pin
Carrier pin 2 24 Sun gear 1
Spring pin 25 Thrust plate
Sun gear 2 26 Sleeve
Carrier 1 27 O-ring
Planetary gear 1 29 Parallel pin
Needle bearing 1 30 Socket bolt
Thrust washer 1-upper 33 Plug
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2. PRINCIPLE OF DRIVING

1) GENERATING THE TURNING FORCE
The high hydraulic supplied from a hydraulic pump flows into a cylinder block (8) through valve
casing of motor (23), and valve plate (20).
The high hydraulic is built as flowing on one side of Y-Y line connected by the upper and lower
sides of piston (12).
The high hydraulic can generate the force, F1=P XA (P : supplied pressure, A : water pressure
area), like following pictures, working on a piston.
This force, F1, is divided as N1 thrust partial pressure and W1 radial partial pressure, in case of the
plate of a tilt angle, « .
W1 generates torque, T=W1+R1, for Y-Y line connected by the upper and lower sides of the piston
as following pictures.
The sum of torque (X'W1 XR1), generated from each piston (4~5 pieces) on the side of a high
hydraulic, generates the turning force.
This torque transfers the turning force to a cylinder block (8) through a piston; because a cylinder is
combined with a turning axis and spline, a turning axis rotates and a turning force is sent.

N

aw-

Wi1

* N1
=
fl— o ——F1 @A -—P

High Y Low
pressure  pressure

21078TM05
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2) MAKE UP VALVE
In the system using this type of motor, there is no counter balance functioning valve and there
happens the case of revolution exceeding hydraulic supply of motor. To prevent the cavitation
caused by insufficient oil flow there is a make up valve to fill up the oil insufficiency.
A make up valve is provided immediately before the port leading to the hydraulic oil tank to secure
feed pressure required when the hydraulic motor makes a pumping action. The boost pressure
acts on the hydraulic motor's feed port via the make up valve.
Pressurized oil into the port B, the motor rotate counterclockwise.
If the plunger of MCV moves neutral position, the oil in the motor is drain via left relief valve, the
drain oil run into motor via right make up valve, which prevent the cavitation of motor.

[
Relief valve 4@7
Make up check valve )\ Make up check valve

t%
:

21092SM04
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3) RELIEF VALVE

(1) Construction of relief valve

2209A28M25

Sleeve
Poppet

Spring

Shim
Piston
Stopper
Plug
O-ring
O-ring

© 00 N O O N —

—_ -
— O

Poppet seat

Spring seat

The valve casing contains two cartridge type relief valves that stop the regular and reverse
rotations of the hydraulic motor. The relief valves relieve high pressure at start or at stop of swing
motion and can control the relief pressure in two steps, high and low, in order to insure smooth

operation.

(2) Function of relief valve
Figure illustrates how the pressure acting
on the relief valve is related to its rising
process. Here is given the function,
referring to the figure following page.
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o

P=pressure, T=time
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(@ Ports (P,R) at tank pressure.

2209A2SM26

(2 When hydraulic oil pressure (P X A1) reaches the preset force (FSP) of spring (4), the plunger (2)
moves to the right as shown.
P1 X A1=Fsp+Pgx A2

Pie Fsp+Pg < A2
A1
T o
S LB =
=P4 \W @7777 i
7 47?\\ [ ] )
7 NS

2209A2SM27
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(3 The oil flow chamber g via orifice m and n. When the pressure of chamber g reaches the preset
force (FSP) of spring (4), the piston (7) moves left and stop the piston (7) hits the bottom of bushing

(8)-

2209A2SM28

@ When piston (7) hits the bottom of bushing (8), it stops moving to the left any further. As the
result, the pressure in chamber (g) equals (Ps).
Ps X A1=Fsp+Ps < A2

Fsp
Ai-Az

e,

P=Ps ‘

777 i) [ = —

Ps=

2209A25M29
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4) BRAKE SYSTEM

(1) Control valve swing brake system

This is the brake system to stop the swing motion of the excavator during operation.
In this system, the hydraulic circuit is throttled by the swing control valve, and the resistance
created by this throttling works as a brake force to slow down the swing motion.

Work
[

%

A B

Deceleration

[

MCV

LJ©

MCV A, B opened

(2) Mechanical swing parking brake system
This is function as a parking brake only when all of the RCV lever (except travel pedal) are not

operated.

@ Brake assembly

Circumferential rotation of separate plate
(14) is constrained by the groove located
at casing (1). When housing is pressed
down by brake spring (16) through
friction plate (13), separate plate (14)
and parking piston (15), friction force
occurs there.

Cylinder block (8) is constrained by this
friction force and brake acts, while brake
releases when hydraulic force exceeds
spring force.
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MCV

MCV A, B throttled

Stop

MCV A, B closed

2-48(1)

Casing
Cylinder block
Friction plate

2209A2SM35

14 Separate plate
15  Parking piston
16  Brake spring



@ Operating principle
a. When one of the RCV lever (1) is set to the operation position, the each spool is shifted to left
or right and the pilot oil flow is blocked. Then the pilot oil go to SH of the time delay valve (35).
This pressure moves spool (5) to the leftward against the force of the spring(8), so pilot pump
charged oil (P3) goes to the chamber G through port PG.
This pressure is applied to move the parking piston (15) to the upward against the force of the
brake spring (16). Thus, it releases the brake force.

N @@ 35

E |

16

15

RCV lever
Main control valve
Spool

M
Spring @ P3 _ ZJ
Parking piston 1

16 Brake spring
35 Time delay valve

o o1 N =

——

—_
()]

2209A2SM36
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b. When all of the RCV lever (1) are set the neutral position, the spool (5) returns to right.
Then, the parking piston (15) is moved lower by spring force and the return oil from the
chamber G flows back to tank port.
At this time, the brake works.

Y D @ 35
—] — \
1 Tp | - -
| O ;
16 | S
0
/
15 N G | N /L] SH
' AL
5 |
E - 773 PG : i
Lo | ;
A |
1 |
1 RCV lever M
2  Main control valve 1 3
5  Spool ! My |
8  Spring @PS _ t ‘ i ‘ |
15  Parkingpiston A/ | Jl 3 = i
16 Brake spring ettt 2 |
35 Time delay valve ELF 77777777 Riiiiiﬂ e |
e S
o b

2209A2SM37
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"GROUP 4 TRAVEL DEVICE (TYPE 1, 2)

1. CONSTRUCTION

Travel device consists travel motor and gear box.
Travel motor includes brake valve, parking brake and high/low speed changeover mechanism.

3 |-
i
I
AT
I
0
g
el
Reduction gear Travel motor
=
I e
L t |DR
Ps oS Ty Lo E I ]
- 2 VIEW A
MB : MA
| 3 | 210S2TM20
Port Port name Port size
| | VA, VB Valve port PF 1
‘ Ps Pilot port PF 1/4
S DR Drain port PF 1/2
Hydraulic circuit
MA, MB Gauge port PF 1/4
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2. SPECIFICATION
1) TRAVEL MOTOR

2 21 22 20 23 24 1

59 31 61,62 32 29 2

1214 9

1617 19 27 26 2530 8 18 281013

1 Casing 23
2 Plug 24
3 Oil seal 25
4  Thrust plate 26
5 Snap ring 27
6 Swash piston 28
7 Piston seal 29
8 Shaft 30
9 Cylinder roller bearing 31
10 Needle bearing 32
11 Snapring 33
12 Snapring 34
13 Snapring 35
14 Thrust plate 36
15 Steel ball 37
16 Pivot 38
17 Swash plate 39
18 Cylinder block 40
19 Spring 41
20 Ball guide 42
21 Retainer plate 43
22 Piston assy

O

36 37 55 42 41 52 35 54 53 47 50 54 58

O

Friction plate
Separated plate
Parking piston
D-ring

D-ring

Valve plate
Parallel pin
Brake spring
O-ring

Spring pin
Parallel pin
Rear cover
Main spool assy
Spool cover
Spring
Restrictor
Hexagon socket head bolt
O-ring

Spring seat
Relief valve assy
Spring
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

44 46 43 38 45

54

49
53
51
48

55

39
40

2209A2TM21

Plug

O-ring
O-ring
Spool

Plug

Spring seat
Parallel pin
Spring
Connector
O-ring
Hexagon socket head bolt
Hexagon socket head bolt
Check valve
Spring

Plug

O-ring

Plug
Restrictor
Restrictor
Name plate
Rivet



2) TRAVEL REDUCTION GEAR

20 © o N oA N =

—_
N

8,33232219 20 21 15 16 11 12 13 14 4

27

25 28,32,34 26 181 24 17

Ring gear

Ball bearing
Floating seal assy
Nut ring

Lock plate
Hexagon bolt
Housing

Hexagon socket head bolt
Coupling

Carrier 2
Planetary gear 2
Needle bearing 2

13
14
15
16
17
18
19
20
21
22
23
24

1029 9 5 6 2

Thrust washer 2
Carrier pin 2
Spring pin 2
Solid pin 2

Sun gear 2
Carrier 1
Planetary gear 1
Needle bearing 1
Thrust washer 1
Carrier pin 1
Spring pin 1
Sun gear 1
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25
26
27
28
29
30
31
32
33
34

220S2TM22

Thrust plate

Cover

Hexagon socket head bolt
Plug

Snap ring

Name plate

Rivet

O-ring

Rubber cap

Rubber cap



3. OPERATION
1) MOTOR

High pressure oil delivered form hydraulic pump is led to inlet port that is provided in the brake
valve portion and, through the rear cover (34) and valve plate (28), led to cylinder block (18).

The oil flow and direction of shaft rotation are indicated in table.

Shaft rotation Left Shaft rotation Right
(Counterclockwise) | (Clockwise)

Inlet QOutlet | Direction of shaft rotation
port port | (viewing from rear cover)
VB VA Right (clockwise)

VA VB Left (counterclock wise)

25092TM23

As shown in below figure, high pressure oil is supplied to the pistons which are on one side of the

line Y-Y that connects upper and lower dead points and produces force F1.

F1 =P XA (P :pressure, A : area of piston section)

The swash plate (17) with inclined angle of * divides this force F1 into thrust force F2 and radial

force F31-34.

This radial force is applied to axis Y-Y as turning force and generate drive torque of T.

T=r - F31+r, - F32+r, - F33+r, - F34

This drive torque is transmitted via cylinder block (18) to driving shaft (8).
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2) PARKING BRAKE

Parking brake is released when high pressure oil selected by the brake valve portion that is
connected directly to the rear cover (34), is applied to the parking piston (25).
Otherwise the braking torque is always applied.

This braking torque is generated by the friction between the separated plates (24), inserted into the
casing (1), and friction plates (23), coupled to cylinder block (18) by the outer splines.

When no pressure is activated on the parking piston (25), it is pushed by the brake springs (30)
and it pushes friction plates (23) and separated plates (24) towards casing (1) and generates the
friction force which brakes the rotation of cylinder block (18) and hence the shaft (8).

8 23 24 1 25 18 34

25092TM24
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3)

CAPACITY CONTROL MECHANISM

Figure typically shows the capacity control mechanism.

When high speed pilot line is charged with the pressure P, that overcome the spring (51), the
spring (51) is compressed and spool (47) shifts to the right to connect the port P and port C.

Then, the highest pressure is selected by the check valve (56) from inlet and outlet pressure of the
motor and high speed pilot line pressure and pushes shifter piston (6). As a result, swash plate (17)
turns around the line L which connect the two pivots (16) as shown by dotted lines. The turn stops
at the stopper (1-1) of casing and swash plate (17) keeps the position.

In this case, the piston stroke become shorter and motor capacity become smaller and motor
rotates faster, around 1.60 times, by the same volume of oil.

When no pressure is in the high speed pilot line P,, spool (35) is pushed back by the spring (51)
and pressure that pressed the shifter piston (6) is released to the hydraulic tank through restrictor
(61).

Here, nine pistons are there and they equally spaced on the swash plate (17). The force that
summed up those of pistons comes to almost the center of the swash plate (17) as shown. Since
the pivots (16) are off-set by S from the center, the rotating force of product S and the force moves
swash plate (17) to the former position and the speed returns to low.

When the power demand exceeds the engine power, such as in steep slope climbing or turning at
high speed mode, the system step down to the low speed automatically. The mechanism is that:
pump pressure is led to the port Py and this pressure activate on pin (50). When the pressure at Py
exceeds predetermined value, spool (47) returns to the left by the counter-pressure against pin (50)
and the pressure on the shifter piston (6) through port C is released to the tank and the motor
comes to low speed.

When P, goes down, the spool (47) moves to the right and the speed become high.

To counterbalance valve
(Brake valve)

MA | 'MB

High speed pilot line
g (E p

xternal Pilot)w

16

16 17 application point 61 51 50

25092TM19
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4) OVERLOAD RELIEF VALVE
(1) Structure

This valve is screwed in the motor rear cover (34) and consists of : plug (42-1) that is screwed and
fixed in the rear cover (34), poppet (42-10) and supports the poppet seat (42-11), spring (42-4)
that is operating relief valve setting pressure and supports the spring seat (42-5), that is inserted
in the sleeve (42-6), screw (42-14) that is adjust the spring force, nut (42-15) that fix screw
(42-14), piston (42-7) that reduce the shock.

4214 42-15 42-1 42-2 42-3 42-4 42-16 42-9 42-8 42-7  42-5 42-6 42-10 42-13 42-12 42-11

r < —
e gl
T
C‘ﬁ 9‘; ’’’’’’’’’’’’’’’’’’ vl

25092TM25

42-1 Plug 42-7 Piston 42-12 O-ring

42-2 Guide 42-8 O-ring 42-13 Back-up ring
42-3 O-ring 42-9 Back-up ring 42-14 Socket screw
42-4 Spring 42-10 Poppet 42-15 Hexagon nut
42-5 Spring seat 42-11 Poppet seat 42-16 O-ring

42-6 Sleeve
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(2) Operation

Two pieces of overload valves are located at cross-over position in the counterbalance circuit of
brake valve and have the following functions :

(@ When hydraulic motor starts, keep the driving pressure below predetermined value and while
accelerating, bypasses surplus oil to return line.

2 When stopping the motor, keep the brake pressure, that develops on the outlet side of motor,
under the predetermined value to stop the inertial force.

@ To accelerate sharply while starting, and to mitigate the braking shock while stopping. For these
purposes, the developed pressure is kept comparatively low for a short period, then keep the line
pressure as normal value. While the pressure is low, meshing of reduction gears, crawler and
sprocket etc. can be smoothly done and the shock are absorbed.

When starting, "A" port pressure of overload valve increases, this pressure is applied to the
effective diameter of poppet (42-10) which seats on the poppet seat (42-11) and, at the same
time, is delivered, via small hole, to the spring seat (42-5) located inside the sleeve (42-6) and the
seat bore pressure increases up to "A" port pressure. The poppet (42-10) opposes to spring
(42-4) by the force of the pressure exerted on the area difference between poppet seat's effective
diameter and spring seat bore and keep the predetermined pressure.

When hydraulically braking, the piston (42-7) is at the left position by the driving pressure, and
when "A" port pressure increases, the pressure is applied also to the piston (42-7) through the
small hole in the poppet (42-10) and piston (42-7) moves rightward until it touches the stopper in
rear cover. In this while, the poppet (42-10) maintains "A" port pressure at comparatively low
against the spring (42-4) force and exhaust oil to "B" port side. After the piston reached to the
plug, the valve acts the same as at starting.

Spring(42-4) Piston(42-7)  Spring seat(42-5) Poppet seat(42-11)

Port B

0

NE

i

\

|

s

|

\

|

|

\
4¥%\

€= Port A

e ————————————— ] Ll —

]
|

Sleeve(42-6) Small hole
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5) BRAKE VALVE

(1) Structure
The brake valve portion mainly consists of the following parts:

@ Spool
By shifting the spool (35), the discharged oil from hydraulic motor is automatically shut off or
restricted according to the condition and give the effect of holding, accelerating, stopping and
counterbalance operations.
(See page 2-74, (2) Operation)

@ Check valve (built in the spool)
This valve is located in the oil supplying passage to hydraulic motor, and at the same time
functions to lock oil displacement. Therefore, this valve serves as not only a suction valve but
also a holding valve for hydraulic motor.

25092TM28

35 Main spool 40 O-ring 44 Plug
37 Spring 41  Spring seat 46 O-ring
38 Restrictor 43 Restrictor spring
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(2) Operation

@ Holding operation
When the control valve is at neutral position, VA and VB ports are connected to the tank, and the
spring (37) located on both spool ends holds the spool (35) at central position.
Therefore, the passages from VA to MA and VB to MB are closed, which result in closing MA
and MB ports connected to hydraulic motor.

Since the passage to parking brake is connected to the tank line, the brake cylinder pressure is
equal to the tank pressure and the brake is applied by the springs. Thus, the rotation of the motor
is mechanically prevented.

If external torque is exerted on the motor shaft, the motor would not rotate as usual by this
negative parking brake.

In case the brake should be released for some reason, pressure is built on MA or MB port. But,
due to oil leakage inside hydraulic motor or so, high-pressure oil escapes from the closed circuit
and motor rotates a bit. So, the cavitation tends to occur in the lower pressure side of the closed
circuit. Then, the check valve, built in the spool (35), operates to avoid the cavitation and opens
the passage from VA to MA or from VB to MB. Then the oil equivalent to the leakage is sucked
from the tank line to the closed circuit.

N —
\?T‘i"i 1""3
- =
) :'JLWDﬁ’L
vB] | VA
3 T I
ppetailiaty,
VB VA
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@ Accelerating operation
When VA and VB ports are connected respectively to pump and tank by operating the control
valve, hydraulic oil from pump is forwarded through VA port to push open the check valve
provided inside spool (35), and oil flows to motor via MA port to rotate the motor.

Therefore, the pressure increases and negative brake is released by the pressure supplied from
pump. At the same time, the pressure of pilot chamber increases to push and move the spool
(35) leftwards, overcoming the spring (37) force. Thus, the return line from MB to VB opens to
rotate the motor.

In case inertia load is too big to start rotation, accelerating pressure reaches the set pressure of
relief valve and high pressure oil is being relieved while the motor gains the rotational speed.

As the rotational speed goes up, the relieved volume decreases, and finally the motor rotates at
a fixed speed.
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) Stopping operation
Returning the control valve to neutral position while running the motor, the oil supply is cut off
and VA and VB ports are connected to the tank line. Then the pressure of the pilot chamber
located on both spool ends become equal, and the spool (35) returns to the neutral position by
spring (37) force. Thus, the passage from MA to VA is closed.

Owing to the inertia force of the load, the hydraulic motor tends to continue the rotation. Here,
the motor functions as a pump and forwards the oil to MB port but the passage is blocked and
MB port pressure increases. Then the relief valve opens to relieve the pressure and rotational
speed decelerates and at last the motor stops.

Negative brake release pressure is gradually lowered due to the restrictor and finally the brake
works and the motor is mechanically stopped.

-> @ = = @ ->
1) 4-@/‘«‘ 14.@/'4.‘
oA
b,
S Mo jnp il i
D VB| | VA

25092TM31

2-78



@ Counterbalance operation
Counterbalance operation is required to decelerate slowly the hydraulic motor while absorbing
inertia force.

In case the hydraulic oil is gradually decreased from pump to VB port, the drive shaft of hydraulic
motor tends to rotate faster than that matched to the volume of oil supply.

Consequently, the pilot chamber pressure on MB to VB side decreases and the spring (37) force
moves the spool (35) leftwards towards neutral position.

Therefore, the area of passage from MA to VA becomes smaller and the pressure on MA side
rises due to increased resistance in the passage and the motor receives hydraulic braking effect.

If the motor rotates slower than that matched to the volume of supplied oil, the pilot chamber
pressure on VB port increases, and spool (35) moves rightwards to enlarge the area of passage
from MA to VA. Therefore the braking effect becomes smaller and the rotational speed of motor
is controlled to correspond to the volume of supplied oil.

In order to give stable counterbalance operation, the restrictors (38) are set in the pilot chamber
to damp the spool (35) movement.

The parking brake is released during pressure adjusting action of the spool (35).
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6) REDUCTION GEAR

Reduction unit slows down the rotating speed of motor and converts motor torque to strong rotating
force.

This reduction unit utilizes two stages, planetary reduction system.

Planetary reduction system consists of sun gear, planetary gears, (planetary) carriers, and ring
gear.

When the sun gear (s) is driven through input shaft, planetary pinions (b), rotating on their center,
also move, meshing with fixed ring gear (a), around sun gear (s).

This movement is transferred to carrier (k) and deliver the torque.

This mechanism is called planetary gear mechanism.

Ring gear(a)

Fixed ring gear(a)<ff4

I Carrier(k)
Planetary pinions(b)/ Carrier(k)
Sun gear(s)
O o) O o)
o)

Input

Sun gear(s)
9 Planetary pinions(b)

ﬁ% \%%H
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O

O

)

=

g

29072TM10 29072TM11

When the sun gear S1 is driven by input shaft, planetary action occurs among gears S1, aand b
and revolution of gear b transfers the rotation of carrier K1 to second sun gear S2, and also evokes
planetary action between gear S2, a and d.

This time, because carrier K2 is fixed to frame, gear d drives ring gear a and then ring gear a
rotates to drive sprocket.

a
/
b
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'GROUP 5 RCVLEVER

1. STRUCTURE

The casing has the oil inlet port P (primary pressure) and the oil outlet port T (tank). In addition the
secondary pressure is taken out through ports 1, 2, 3 and 4 provided at the bottom face.

% Refer to the parts manual for the types of the RCV lever.

1) TYPE M5

TYPE M5

Switches
Type | No. LH RH

5 | One touch decel | Horn

M5
Simultaneous 6 | Power boost(null) | Breaker

operation (

=0

1 3 2 4

Hydraulic circuit

Pilot ports

Port LH RH Port size

P | Pilotailinlet port | Pilot oil inlet port

T | Pilot oil return port | Pilot oil return port

1 | Left swing port Bucket out port
PF 3/8

Arm out port Boom up port

2
3 | Right swing port | Bucket in port
4

Armin port Boom down port

210S2RLO1
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2) TYPE M2

25° o
Simultaneous ° megraet'on
operation peratl

VIEW A-A

TYPE M2
Switches
Type | No. LH RH
Vo 5 | One touch decel | Horn
6 | Power boost (null)| Breaker

Hydraulic circuit

Pilot ports
Port LH RH Port size
P | Pilot oil inlet port | Pilot oil inlet port
T | Pilot oil return port | Pilot oil return port
1 | Left swing port Bucket out port
PF 3/8

Arm out port

Boom up port

Bucket in port

2
3 | Right swing port
4

Arm in port

Boom down port
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3) CROSS SECTION

No. Port
24 P
25 1,2, 3,4(RH)
25 | 2,4(LH)
26 | T(RH)
26 | 1,3,T(LH)
20 /
21
22
17
13
15
23
16 .
] 9
11
14
© 12
18 8
27-~34 HIRIE | [ 0
L L 6
i 1Al
L il 7
@ 5
f{ — 4
3

|

Item numbers are based on the type M2.

—

The construction of the pilot valve is shown in the attached cross section drawing. The casing has

vertical holes in which reducing valves are assembled.

The pressure reducing section is composed of the spool (3), spring (5) for setting secondary pres-
sure, return spring (7), spring seat (6) and shim (4).
has been generally so preset that the secondary pressure is 5 to 20.5 kgficme (depending on the

24
25
26

210S2RL06

TS 0o Ne oA ®N =

W W W WOWMNDMNPDMNDMNPDNDNDMMNDNDNDMNDDN = = 2 a
A ON 20 O N0 NO O P WDN 20 O000NO O PB~wDD

type). The spool is pushed against the push rod (9) by the return spring.

When the push rod is pushed down by tilting the handle, the spring seat comes down simultaneously

and changes setting of the secondary pressure spring.
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Bushing
Spool

Shim

Spring
Spring seat
Spring

Plug

Push rod
O-ring

Rod seal
Plate

Spacer

Boot

Joint assembly
Swash plate
Adjusting nut
Bushing
Plug

Handle assembly
Handle bar
Nut

Boot

Last guard filter
Connector
Connector
Connector
Connector
Connector
Connector
Connector
Small guide
Connector
Big guide
Connector

The spring for setting the secondary pressure



2. FUNCTIONS

1) FUNDAMENTAL FUNCTIONS
The pilot valve is a valve that controls the spool stroke, direction, etc of a main control valve. This
function is carried out by providing the spring at one end of the main control valve spool and apply-
ing the output pressure (secondary pressure) of the pilot valve to the other end.
For this function to be carried out satisfactorily, the pilot valve is composed of the following ele-
ments.

1) Inlet port (P) where oil is supplied from hydraulic pump.

(
(2) Output ports (1, 2, 3 & 4) to apply pressure supplied from inlet port to ends of control valve spools.

)
)
(3) Tank port (T) necessary to control the above output pressure.
(4) Spool to connect output port to inlet port or tank port.

)

(5) Mechanical means to control output pressure, including springs that work on the above spools.

2) FUNCTIONS OF MAJOR SECTIONS
Item numbers are based on the type M2.
The functions of the spool (3) are to receive the supply oil pressure from the hydraulic pump at its
port P, and to change over oil paths to determine whether the pressure oil of port P is led to output
ports 1, 2, 3 & 4 or the output port pressure oil to tank port T.
The spring (5) works on this spool to determine the output pressure.
The change the deflection of this spring, the push rod (9) is inserted and can slide in the plug (8).
For the purpose of changing the displacement of the push rod through the swash plate (16) and
adjusting nut (17) are provided the handle assy (20) that can be tilted in any direction around the
fulcrum of the universal joint (15) center.
The spring (7) works on the case (1) and spring seat (6) and tries to return the push rod (9) to the
zero-displacement position irrespective of the output pressure, securing its resetting to the center
position.
This also has the effect of a reaction spring to give appropriate control feeling to the operator.
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3) OPERATION
The operation of the pilot valve will be described on the basis of the hydraulic circuit diagram
shown below and the attached operation explanation drawing.
The diagram shown below is the typical application example of the pilot valve.

2-70

1 Pilot valve 3 Main pump 5 Hydraulic motor
2  Pilot pump 4 Main control valve 6  Hydraulic cylinder
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(1) Case where handle is in neutral position

300L2RL03

The force of the spring (5) that determines the output pressure of the pilot valve is not applied to
the spool (3). Therefore, the spool is pushed up by the spring (7) to the position of port (1, 3) in
the operation explanation drawing. Then, since the output port is connected to tank port T only,
the output port pressure becomes equal to tank pressure.

2-86



(2) Case where handle is tilted

T IR

Ll
(Oy—H| I

300L2RL04

When the push rod (9) is stroked, the spool (3) moves downwards.

Then port P is connected with port (1) and the oil supplied from the pilot pump flows through port
(1) to generate the pressure.

When the pressure at port (1) increases to the value corresponding to the spring force set by tilt-
ing the handle, the hydraulic pressure force balances with the spring force. If the pressure at port
(1) increases higher than the set pressure, port P is disconnected from port (1) and port T is con-
nected with port (1). If it decreases lower than the set pressure, port P is connected with port (1)
and port T is disconnected from port 1.

In this manner the secondary pressure is kept at the constant value.

Besides, in some type, when the handle is tilted more than a certain angle, the upper end of the
spool contacts with the inside bottom of the push rod and the output pressure is left to be con-
nected with port P.
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'GROUP6 RCV PEDAL

1. STRUCTURE

The casing (spacer) has the oil inlet port P (primary pressure), and the oil outlet port T (tank). In
addition the secondary pressure is taken out through ports 1,2, 3 and 4 provided at the bottom face.

Hydraulic circuit

— VNS

Port Port Port size
P Pilot oil inlet port
T Pilot oil return port
1 Travel (LH, Forward)
PF 1/4
2 Travel (LH, Backward)
3 Travel (RH, Forward)
4 Travel (RH, Backward)

2-88
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CROSS SECTION
The construction of the RCV pedal is shown in the below drawing. The casing has vertical holes in

which reducing valves are assembled.

The pressure reducing section is composed of the spool (7), spring (5) for setting secondary
pressure, return spring (9), stopper (8), and spring seat (6). The spring for setting the secondary
pressure has been generally so preset that the secondary pressure is 6.3+ 1 to 24.9+1.5 kgficme
(depending on the type). The spool is pushed against the push rod (13) by the return spring.

When the push rod is pushed down by tilting pedal, the spring seat comes down simultaneously and
changes setting of the secondary pressure spring.

27 31 30 29 28 33

A\: —— ——
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20 25,26
21 2
15 -
20— | 13 0 (3 134
24 16
14— ] ' = 17 —
12
P 18
1 19
10
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1 ? [ °
5 2 o] 8] Eﬂi
6 |8
130ZF2RP02
1 Body 13 Pushrod 25 Cover
2 Plug 14 Spring pin 26 Wrench bolt
3 Plug 15  Seal 27 Cam
4 Spring seat 16  Steel ball 28 Bushing
5 Spring 17 Spring 29 Cam shaft
6 Spring seat 18 Plate 30 Set screw
7  Spool 19 Snap ring 31 Set screw
8  Stopper 20 Plug 32 Hex nut
9 Spring 21 O-ring 33 Bellows
10 Rod guide 22 Rod seal 34 Expand
11 O-ring 23 Dust seal 35 Name plate
12 Snap ring 24 Piston
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2. FUNCTION

1) FUNDAMENTAL FUNCTIONS
The pilot valve is a valve controls the spool stroke, direction, etc of a main control valve. This
function is carried out by providing the spring at one end of the main control valve spool and
applying the output pressure (secondary pressure) of the pilot valve to the other end.
For this function to be carried out satisfactorily, the pilot valve is composed of the following
elements.

(1) Inlet port (P) where oil is supplied from hydraulic pump.
(2) Output port (1, 2, 3 & 4) to apply pressure supplied from inlet port to ends of control valve spools.

(3) Tank port (T) necessary to control the above output pressure.

)
)
)
(4) Spool to connect output port to inlet port tank port.
(5) Mechanical means to control output pressure, including springs that work on the above spools.
F

2) FUNCTIONS OF MAJOR SECTIONS

The functions of the spool (8) are to receive the supply oil pressure from the hydraulic pump at its
port P, and to change over oil paths to determine whether the pressure oil of port P is led to output
ports 1, 2, 3 & 4 or the output spool to determine the output pressure.

The spring (6) works on this spool to determine the output pressure.

The change the deflection of this spring, the push rod (13) is inserted and can slide in the plug (20).
For the purpose of changing th displacement of the push rod through the cam (27) and adjusting
nut (32) are provided the pedal that can be tilted in any direction around the fulcrum of the cam (27)
center.

The spring (9) works on the body (1) and spring seat (6) and tries to return the push rod (13) to the
zero-displacement position irrespective of the output pressure, securing its resetting to the center
position.

This also has the effect of a reaction spring to give appropriate control feeling to the operator.
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3) OPERATION
The operation of the pilot valve will be described on the basis of the hydraulic circuit diagram shown
below and the attached operation explanation drawing.
The diagram shown below is the typical application example of the pilot valve.

36072SF01

1 Pilot valve 3 Main pump 5 Hydraulic motor
2  Pilot pump 4 Main control valve 6 Hydraulic cylinder
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(1) Case where pedal is in neutral position

130ZF2RP03

The force of the spring (5) that determines the output pressure of the pilot valve is not applied to
the spool (7). Therefore, the spool is pushed up by the spring (9) to the position of 1 and port 2.
Then, since the output port is connected to tank port T only, the output port pressure becomes
equal to tank pressure.
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(2) Case where pedal is tilted
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When the push rod (13) is stroked, the spool (7) moves downwards.

Then port P is connected with port 1, and the oil supplied from the pilot pump flows through port
1 to generate the pressure.

When the pressure at port 1 increases to the value corresponding to the spring force set by tilting
the handle, the hydraulic pressure force balances with the spring force. If the pressure at port 1
increases higher than the set pressure, port P is disconnected from port 1 and port T is
connected with port 1. If it decreases lower than the set pressure, port P is connected with port
1 and port T is disconnected from port 1.

In this manner the secondary pressure is kept at the constant value.

Besides, in some type, when the handle is tilted more than a certain angle, the upper end of the
spool contacts with inside bottom of the push rod and the output pressure is left to be connected
with port P.
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SECTION 3 HYDRAULIC SYSTEM
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SECTION 3 HYDRAULIC SYSTEM
| GROUP 1 HYDRAULIC CIRCUIT |

1. HYDRAULIC CIRCUIT (1/2)
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2. HYDRAULIC CIRCUIT (2/2)

<1-WAY OPTION>

m 50 () PDo)
[ \
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[ 113 T
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1 Main pump P (@) P2) A pi
2 Main control valve R ® 2 <
13 Check valve @,;nz) 27 ‘
14 Check valve L

16 QOil cooler

24 Pressure sensor (option)
35 Accumulator (option)
36 Accumulator (option)
37 Stop valve (option)

38 1-EPPR valve (option)
50 Solenoid valve (option)
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 GROUP 2 MAIN CIRCUIT

The main hydraulic circuit consists of suction circuit, delivery circuit, return circuit and drain circuit.
The hydraulic system consists of one main pump, one control valve, one swing motor, four cylinders
and two travel motors.

The swash plate type variable displacement axial piston pump is used as the main pump and is
driven by the engine at ratio 1.0 of engine speed.

1. SUCTION AND DELIVERY CIRCUIT

To cylinders To motors

Main control valve To oil cooler

To hydraulic oil tank

Main pump Suction strainer

N

Hydraulic oil tank

140L3Cl01

The pumps receive oil from the hydraulic tank through a suction strainer. The discharged oil from the
pump flows into the control valve and goes out the tank ports.

The oil discharged from the main pump flows to the actuators through the control valve.

The control valve controls the hydraulic functions.

The return oil from the actuators flows to the hydraulic tank through the control valve and the oil
cooler.
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2. RETURN CIRCUIT

Check valve(2)
Full flow filter Qil cooler 1.5kgf/cm?
Main control valve Actuators
k> Check valve(1)
3.0kgf/cm?

Bypass relief valve
1.5 kgflcm?

21073Clo1

All oil returned from each actuator returns to the hydraulic tank through the main control valve.

The bypass check valves are provided in the return circuit.

The setting pressure of bypass check valves are 1.5 kgflcmz (21 psi) and 3.0 kgf/cmz (43 psi). Usually, oil
returns to the hydraulic tank from the left side of control valve through oil cooler.

When oil temperature is low, viscosity becomes higher and flow resistance increases when passing
through the oil cooler. When the oil pressure exceeds 3.0 kgficmz (43 psi), the oil returns directly to the
hydraulic tank, resulting in the oil temperature being raised quickly at an appropriate level.

When the oil cooler is clogged, the oil returns directly to the hydraulic tank through bypass check valve (1).
The full-flow filter and bypass relief valve are provided in the hydraulic tank.

The oil returned from right and left side of control valve is combined and filtered by the full-flow filter. A
bypass relief valve is provided in the full-flow filter.

When the filter element is clogged, the bypass relief valve opens at 1.5 kgficm2 (21 psi) differential
pressure.
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3. DRAIN CIRCUIT

Travel motor Swing motor
SIS

. S .
From return line S

: Turning
! joint

|
|
|
| |
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| |
| |
| |
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|
; | Dri#, dr# < |
S SR o & & o i
|
|
|
|
|

Drain filter
Return [N !
/Y\m filter TN TﬁﬁwDr
| _ o
gi)llgarﬁﬂhc Check valve
1.5kgf/cm?

21093Cl02

Besides internal leaks from the motors and main pump, the oil for lubrication circulates. These oil have
to be fed to the hydraulic tank passing through drain filter.
When the drain oil pressure exceed 1.5 kgf/cmz (21 psi), the oil returns to the hydraulic tank directly.

1) TRAVEL MOTOR DRAIN CIRCUIT
Oil leaked from the right and left travel motors comes out of the drain ports provided in the
respective motor casing and join with each other. These oils pass through the turning joint and
return to the hydraulic tank after being filtered by return filter.

2) SWING MOTOR DRAIN CIRCUIT
Oil leaked from the swing motor returns to the hydraulic tank passing through return filter with oil
drained from the travel circuit .

3) MAIN PUMP DRAIN CIRCUIT
Oil leaked from main pump returns to the hydraulic tank passing through drain filter.
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' GROUP 3 PILOT CIRCUIT

Remote control valve Remote control valve
(LH lever) RCV pedal (RH lever)
Safety lock
solenoid valve Swing parking brake
MCV

Travel speed solenoid valve

Line filter
Main pump

Relief valve
35kgf/cm?

Pilot pump Suction strainer

N

210S3Cl03

The pilot circuit consists of suction circuit, delivery circuit and return circuit.

The pilot pump is provided with relief valve, receives the oil from the hydraulic tank through the
suction filter.

The discharged oil from the pilot pump flows to the remote control valve through line filter, and safety
lock solenoid valve and flows to the travel speed solenoid valve, swing parking brake, main control
valve and main pump.
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1. SUCTION, DELIVERY AND RETURN CIRCUIT

TRAVEL MOTOR

BOOM
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P
(Trioint)

SAFETY
SOLENOID VALVE

A2 PILOT
PUMP | PUMP PUMP
210S3HC02

The pilot pump receive oil from the hydraulic tank. The discharged oil from the pilot pump flows to
the safety solenoid valve through the line filter. The oil is filtered by the line filter. The pilot relief valve

is provided in the pilot pump for limiting the pilot circuit pressure.
The oil filtered by line filter flows remote control valve through safety solenoid valve.
The return oil flow into the hydraulic tank.
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2. SAFETY VALVE (SAFETY LEVER)
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When the lever of the safety solenoid valve is moved downward, oil flows into the remote control

valve through solenoid valve and line filter.

When the lever of the safety solenoid valve is moved upward, oil does not flow into the remote

control valve, because of the blocked port.




3.BOOM PRIORITY SYSTEM
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When carrying out the combined operation of swing and boom up, the boom up operating speed is
lowered then normal operation.

To increase working efficieny, swing speed reducing system is used.

When the boom up control lever is operated, the pilot oil from the pilot oil pump flows into the swing
logic valve in the main control valve and oil flow rate to the swing motor decreased. Then, the boom
up speed is increased.

This is called the boom priority system.
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4. TRAVEL SPEED CONTROL SYSTEM
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When the travel speed switch is pushed, the travel speed solenoid valve is actuated and the
discharged oil from the pilot pump flows to the P port of pilot valve in the travel motors.

As a result, the control piston is pushed by the main oil flow, thus the displacement is minimized.
When the travel speed switch is pushed once more, the travel speed solenoid valve is return to
original position by the force of spring, the hydraulic oil of P port retums to the hydraulic tank.

As a result, the control piston is returned by the main oil flow, thus the displacement is maximized.
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5. SWING PARKING BRAKE RELEASE
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When one of the RCV lever (except travel lever) is tilted, the pilot oil flows into SH port through the
main control valve, this pressure move spool so, discharged oil from pilot valve flow into PG port.
This pressure is applied to swing motor disc, thus the brake is released.

When the swing control lever is set in the neutral position, oil in the swing motor disc cylinder is
drained, thus the brake is applied.
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6. SWING PRIORITY SYSTEM
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When carrying out the combined operation of swing and arm of the left control valve, the swing
speed can be lowered than operating speed of arm.
PCsp pressure from the swing shuttle block change the swing priority spool and decreases the oil
flow rate to the next section to make the swing operation most preferential.

This is called the swing priority system.

For details, refer to page 2-48.
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'GROUP 4 SINGLE OPERATION

1. BOOM UP OPERATION
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When the right control lever is pulled back, the boom spools in the main control valve are moved to
the up position by the pilot oil pressure from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the large
chamber of boom cylinders.

At the same time, the oil from the small chamber of boom cylinders returns to the hydraulic oil tank
through the boom1 spool in the main control valve. When this happens, the boom goes up.

The excessive pressure in the boom cylinder head side is prevented by relief valve.

When the boom is up and the control lever is returned to neutral position, the circuit for the holding
pressure at the bottom end of the boom cylinder is closed by the boom holding valve.

This prevents the hydraulic drift of boom cylinder.

220S3HC09
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2. BOOM DOWN OPERATION
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When the right control lever is pushed forward, the boom 1 spool in the main control valve is moved
to the down position by the pilot oil pressure from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the small chamber of
boom cylinders. At the same time, the oil from the large chamber of boom cylinders returns to the
hydraulic tank through the boom 1 spool in the main control valve.

When the down speed of boom is faster, the oil returned from the large chamber of boom cylinder
combines with the oil from the A2 pump, and flows into the small chamber of the cylinder.

This prevents cylinder cavitation by the negative pressure when the A2 pump flow can not match the
boom down speed. And the excessive pressure in the boom cylinder rod side is prevented by the
relief valve.
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3. ARM IN OPERATION
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When the left control lever is pulled back, the arm spools in the main control valve are moved to the
roll in position by the pilot oil pressure from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the large
chamber of arm cylinder.

At the same time, the oil from small chamber of arm cylinder returns to the hydraulic oil tank through
the arm 2 spool in the main control valve. When this happens, the arm rolls in.

The excessive pressure in the arm cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the arm cylinder is also prevented by the
makeup valve in the main control valve.
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4. ARM OUT OPERATION
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When the left control lever is pushed forward, the arm spools in the main control valve are moved to
the roll out position by the pilot oil pressure from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the small
chamber of arm cylinder.

At the same time, the oil from the large chamber of arm cylinder returns to the hydraulic oil tank
through the arm spools in the main control valve. When this happens, the arm rolls out.

The excessive pressure in the arm cylinder rod side is prevented by relief valve.

When the arm is roll out and the control lever is returned to neutral position, the circuit for the holding
pressure at the rod side of the arm cylinder is closed by the arm holding valve.

The cavitation which will happen to the rod side of the arm cylinder is also prevented by the makeup
valve in the main control valve.
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5. BUCKET IN OPERATION
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220S3HC13

When the right control lever is pulled left, the bucket spool in the main control valve is moved to the
roll in position by the pilot oil pressure from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the large chamber of
bucket cylinder. The oil form the A1 pump flows into the large chamber of bucket cylinder through
confluence oil passage in the main control valve by bypass cut pilot pressure (PCbc).

At the same time, the oil from the small chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls in.

The excessive pressure in the bucket cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the bucket cylinder is also prevented by the
make-up valve in the main control valve.
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6. BUCKET OUT OPERATION
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When the right control lever is pushed right, the bucket spool in the main control valve is moved to
the roll out position by the pilot oil pressure from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the small chamber of
bucket cylinder.

At the same time, the oil from the large chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls out.

The excessive pressure in the bucket cylinder rod side is prevented by relief valve.

The cavitation which will happen to the rod side of the bucket cylinder is also prevented by the
makeup valve in the main control valve.

3-18



7. SWING OPERATION
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220S3HC15
When the left control lever is pushed left or right, the swing spool in the main control valve is moved
to the left or right swing position by the pilot oil pressure from the remote control valve.
Also the swing operation preference function is operated by the pilot pressure PCsp (refer to page
2-48).
The oil from the A1 pump flows into the main control valve and then goes to the swing motor.
At the same time, the return oil from the swing motor returns to the hydraulic oil tank through the
swing spool in the main control valve.
When this happens, the upper structure swings to the left or right.
The swing parking brake, make up valve and the motor brake valve are provided in the swing motor.
The cavitation which will happen to the swing motor is also prevented by the make up valve in the

swing motor itself.
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SWING CIRCUIT OPERATION
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1) MOTOR BRAKE VALVE
Motor brake valve for the swing motor limits to cushion the starting and stopping pressure of swing
operation and controls the swing motor operating pressure to 240 kgf/cme (3414 psi).

2) MAKE UP VALVE
The make up valves prevent cavitation by supplying return oil to the vacuum side of the motor.

3) PARKING BRAKE
This is function as a parking brake only when all of the RCV lever (except travel pedal) are not
operated.

PARKING BRAKE "OFF" OPERATION

The parking brake is released by the pilot pressure oil from the pilot pump.

When the RCV lever placed in the operating position, the pilot oil flows into SH port through the
MCV. This pressure transferred to the brake release valve and the brake release valve is change
over. Then the pilot oil pressure PG lift the brake piston and release the parking brake.

PARKING BRAKE "ON" OPERATION

When all of the RCV lever placed in the neutral position, the pressure of the pilot oil passage down.
Then the brake release valve returned to the neutral position and the oil is returned from the brake
piston to the tank. And the brake is set to "ON".

4) ANTI-INVERSION VALVE
This anti-inversion valve absorbs shocks produced as swing motion stops and reduced oscillation
cause by swing motion.
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8. TRAVEL FORWARD AND REVERSE OPERATION
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When the travel levers are pushed forward or reverse position, the travel spools in the main control
valve are moved to the forward or reverse travel position by the pilot oil pressure from the remote
control valve.

The oil from the each pump flows into the main control valve and then goes to the each travel motor
through the turning joint.

The return oil from both travel motors returns to the hydraulic oil tank through the turning joint and
the travel spools in the main control valve.

When this happens, the machine moves to the forward or reverse.
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TRAVEL CIRCUIT OPERATION
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210S3HC16A

Valves are provided on travel motors to offer the following functions.

1) COUNTER BALANCE VALVE
When stopping the motor of slope descending, this valve to prevent the motor over run.

2) OVERLOAD RELIEF VALVE
Relief valve limit the circuit pressure below 330 kgf/cmez (4695 psi) to prevent high pressure
generated at a time of stopping the machine. Stopping the motor, this valve sucks the oil from lower
pressure passage for preventing the negative pressure and the cavitation of the motor.
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GROUP 5 COMBINED OPERATION
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The oil from the A1 and A2 pump flows through the neutral oil passage, bypass oil passage and
confluence oil passage in the main control valve. Then the oil goes to each actuator and operates
them. Check valves and orifices are located on these oil passage in the main control valve. These

control the oil from the main pumps so as to correspond to the operation of each actuator and
smooth the combined operation.

STRAIGHT TRAVEL SPOOL
This straight travel spool for straight travel is provided in the main control valve.

If any actuator is operated when traveling, the straight travel spool is pushed to the right by the pilot
oil pressure.

Consequently, the left and right travel oil supply passage are connected, and equivalent amount of
oil flows into the left and right travel motors. This keeps the straight travel.
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2. COMBINED SWING AND BOOM UP OPERATION
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When the swing and boom up functions are operated, simultaneously the swing spool and boom
spools in the main control valve are moved to the functional position by the pilot oil pressure from the
remote control valve.

The oil from the A1 pump flows into the swing motor through swing spool and the boom cylinder
through boom 2 spool.

The oil from the A2 pump flows into the boom cylinders through the boom 1 spool in the right control
valve. The upper structure swings and the boom is operated.

Refer to page 3-9 for the boom priority system.
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3. COMBINED SWING AND ARM OPERATION
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HYDRAULIC TANK

When the swing and arm functions are operated, simultaneously the swing spool and arm spools in
the main control valve are moved to the functional position by the pilot oil pressure from the remote
control valve.

The oil from the A1 pump flows into the swing motor through swing spool and the arm cylinder
through arm 1 spool.

The oil from the A2 pump flows into the arm cylinder through the arm 2 spool of the right control
valve. The upper structure swings and the arm is operated.

Refer to page 2-48 for the swing operation preference function.
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4. COMBINED SWING AND BUCKET OPERATION
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When the swing and bucket functions are operated, simultaneously the swing spool and bucket
spool in the main control valve are moved to the functional position by the pilot oil pressure from the

remote control valve.

The oil from the A1 pump flows into the swing motor through the swing spool in the left control valve.
The oil from the A2 pump flows into the bucket cylinder through the bucket spool in the right control

valve.

The upper structure swings and the bucket is operated.
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5. COMBINED SWING AND TRAVEL OPERATION
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When the swing and travel functions are operated, simultaneously the swing spool and travel spools
in the main control valve are moved to the functional position by the pilot oil pressure from the
remote control valve and straight travel spool is pushed to the right by the pilot oil pressure from the
pilot pump.

The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.

The oil from the A2 pump flows into the swing motor through the straight travel spool.

When the pressure of the travel motors is lower than the pressure of the swing motor, some oil from
the A2 pump flows into the travel motors through the check valve and orifice in the straight travel
spool. This prevents the rapid slowdown of the travel.

The upper structure swings and the machine travels straight.
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6. COMBINED BOOM AND TRAVEL OPERATION
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When the boom and travel functions are operated, simultaneously the boom spools and travel
spools in the main control valve are moved to the functional position by the pilot oil pressure from the
remote control valve and the straight travel spool is pushed to the right by the oil pressure from pilot
pump.

The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.

The oil from the A2 pump flows into the boom cylinders through the boom 2 spool and boom 1 spool
via the parallel and confluence oil passage in case boom up operation. When the pressure of the
travel motors is lower than the pressure of the boom cylinders, some oil from the A2 pump flows into
the travel motors through the check valve and orifice in the straight travel spool. This prevents the
rapid slowdown of the travel.

The boom is operated and the machine travels straight.

HYDRAULIC TANK

220S83HC22
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7. COMBINED ARM AND TRAVEL OPERATION
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When the arm and travel functions are operated, simultaneously the arm spools and travel spools in
the main control valve are moved to the functional position by the pilot oil pressure from the remote
control valve and the straight travel spool is pushed to the right by the oil pressure from pilot pump.
The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.

The oil from the A2 pump flows into the arm cylinders through the arm 1 spool and arm 2 spool via
the parallel and confluence oil passage. When the pressure of the travel motors is lower than the
pressure of the arm cylinder, some oil from the A2 pump flows into the travel motors through the
check valve and orifice in the straight travel spool. This prevents the rapid slowdown of the travel.
The arm is operated and the machine travels straight.

220S3HC23
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8. COMBINED BUCKET AND TRAVEL OPERATION
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When the bucket and travel functions are operated, simultaneously the bucket spool and travel
spools in the main control valve are moved to the functional position by the pilot oil pressure from the
remote control valve, and the straight travel spool is pushed to the right by the oil pressure from pilot
pump. The oil from the A1 pump flows into the travel motors through the RH travel spool of the left
control valve and the LH travel spool of the right control valve via the straight travel spool of the
control valve.

The oil from the A2 pump flows into the bucket cylinder through the bucket spool via the confluence
oil passage. When the pressure of the travel motors is lower than the pressure of the bucket cylinder,
some oil from the A2 pump flows into the travel motors through the check valve and orifice in the
straight travel spool. This prevents the rapid slowdown of the travel.

The bucket is operated and the machine travels straight.
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9. COMBINED BOOM UP AND BUCKET OPERATION
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When the boom up and bucket functions are operated, simultaneously each spool in the main
control valve is moved to the functional position by the pilot oil pressure from the remote control
valve.

The oil from the A1 pump flows into the boom cylinders through the boom 2 spool in the left control
valve. The oil from the A2 pump flows into the boom cylinders and bucket cylinder through the boom
1 spool, bucket spool and the parallel and confluence oil passage in the right control valve.

Also, when the boom up and bucket in functions are operated simultaneously, the boom up
operation preference function is operated by the pilot pressure P04 and then the bucket spool
transfers in the half stroke not full stroke (refer to page 2-35). Therefore, the most of pressurized oil
flows into boom 1 spool than the bucket spool to make the boom up operation more preferential.
The boom and bucket are operated.

HYDRAULIC TANK

220S3HC25
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10. COMBINED BOOM UP AND ARM OPERATION
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When the boom up and bucket functions are operated, simultaneously each spool in the main
control valve is moved to the functional position by the pilot oil pressure from the remote control
valve.

The oil from the A1 pump flows into the boom cylinders and arm cylinder through the boom 2 spool
and arm 1 spool in the left control valve. The oil from the A2 pump flows into the boom cylinders and
arm cylinder through the boom 1 spool, arm 2 spool and the parallel and confluence oil passage in
the right control valve.

Also, when the boom up and arm in functions are operated simultaneously, the boom up operation
preference function is operated by the pilot pressure P02 and then the flow into arm 2 spool is
reduced by shifting of the arm in flow limit spool. Therefore, the most of pressurized oil flows into
boom 1 spool than the arm 2 spool to make the boom up operation more preferential.

The boom and bucket are operated.

HYDRAULIC TANK
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SECTION 4 ELECTRICAL SYSTEM
' GROUP 1 COMPONENT LOCATION |

1. LOCATION 1

210S4ELO1

©O© 00N O~ WND =

Horn switch 11 Fuse box 22 Travel alarm switch
Breaker operation switch 12 RS232 serial connector 23 Cab light switch

Cluster 13 MCU 24  Breaker selection switch
Cigar lighter 14 Prolix resistor 25 Beacon switch

Hour meter 15 Emergency engine starting connector 26  Accel dial

Safety lever 16 Radio & USB player 27 Start switch

Power max switch (null) 17 Speaker 28 Overload switch

One touch decel switch 18 Main light switch 29  Quick clamp switch

Air conditioner switch 19  Wiper switch 30 12V socket

Master switch 20 Washer switch
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2. LOCATION 2

O NO O WD =

TERMINAL ASSY

Lamp

Fuel sender

Fuel filler pump
Beacon lamp

Horn

Speed sensor

P1 pressure sensor
P2 pressure sensor

10
11
12
13
14
15
16

AIR CLEANER

Start relay

Heater relay

Temp sender

Engine oil pressure switch
Alternator

Air cleaner switch

Travel pressure switch
Battery

MAIN CONTROL VALVE

17
18
19
20
21
22
23

210S4EL02

Travel alarm buzzer
Battery relay

Auto idle pressure sensor
Boom up pressure sensor
EPPR pressure switch
Integrated antenna
Satellite antenna



GROUP 2 ELECTRICAL CIRCUIT

- ELECTRICAL CIRCUIT (1/2)

NO. DESTINATION

AC CONTROLLER GND
BLOWER MOTOR GND
AC 24V

NC

AC CONTROLLER B+
AC COMP

AC CONDENSOR FAN
ILLUMINATION

AIR-CON
NO.|  DESTINATION

CASSETTE RADIO 24V
ILLUMINATION

GND

CASSETTE&ROOM LAMP B+

CASSETTE GND

G 1Y P Y Y P P P TN

0 | BEACON LAMP

11 | CABIN LIGHT
12| NC

CABIN HARNESS

NO. DESTINATION

3
2

3

4 | WT.siG
5 | ACCELDIAL()
6

7

8

ACCEL DIAL(SIG)
ACCEL DIAL(+)
SPARE SW

SPARE SW

SPARE SW

BEACON LAMP 24V
BEACON LAMP SIG

BRAKER SW 24V

BRAKER SIG

START KEY (START SIG)
10 | STARTKEY (ACC)
(BR]
(¢

11 | STARTKEY (BR)
12 | STARTKEY (COM)

HEAD LIHGT SIG

WORK LIHGT SIG

WIPER DRIVE SIG

PRE-HEAT SW

SW PANEL 24V
CABIN LIGHT SIG

HEAD LIHGT 24V

WORK LIHGT 24V

WASHER SIG

10 | GND

11 | TRAVEL ALARM SIG

12 | CABIN LIGHT 24V

13 | NC

14 | NC

15 | NC

RH CONSOL

DESTINATION
QUICK COUPLING SW 24V
QUICK COUPLING SW SIG
OVERLOAD SW
OVERLOAD SW

WIPER MOTOR 24V
GND

CIGARLIGHTER 24V
CIGARLIGHTER ILL.
WIPER DRIVE SIG

mm‘qm‘mmeAg

1 | wasHERSIG
2 | anp
3 | CLUSTER24v
[4 [ WIPER MOTOR CONT.
5 | CONVERTOR24v
6
7
8
]

HOUR METER SIG
HOUR METER 24V
SHIELD

CLUSTER GND

10 | CLUSTER SERIAL+ (RX)
11| CLUSTER SERIAL- (TX)

13 | SHIELD
14 | CANHIGH
15 | CANLOW

RH SIDE

NO. DESTINATION
POWER MAX SW.
POWER MAX SW.
OfT DECEL SW
OfT DECEL SW
NC

SAFETY SW (Com)
SAFETY SW (NC)
SAFETY SW (NO)

LH CONSOL

w|~o|o|s oo+

MASTER SW

POWER RY

sW_ 104

FUSE BOX

CR-35

18 15
3O
10:

G42_ B

1.5W
15R

1o

=t

CN-36

START KEY
ROOM LAMP
RMS+

WIPER+
cPuB+
CLUSTER
CASSETTE RADIO
CONVERTOR
SWITCH PANEL
cpu
START,STOP
START

HEAD LAMP
WORK LAMP
CABIN LAMP
BEACON LAMP
AC& HEATER

FUEL HEATER

£HH
£HH

HORN
CIGAR LIGHTER
PREHEAT
TRAVEL

SAFETY SOL
SOLENOID

=t

FUEL FILLER P/P

2RW | ACBLOWER
Grw | wiPER MOTOR

2R
Lor
R
ar
v
G
or
RO
[}
26
G
Y
oL

59
18A

99
65
124
110
56
100
127
88
87
86
97

8
av
L
v

R
o

109

[}

102

AC COMP RY

RIDRYER

CR2

MASTER SW

5w 104
1

BATTERY

60R I

12vX2

608

CN-95

FUSIBLE LINK

TO:STARTER "B" TERM,

92 v DIODE

16A W DIODE

CN-25

T
|
! FUEL PUMP cRe2

1E__or

95 Gr fora &1 6

19 v
122 Br

ogra\ ©

BREAKER RY

19 v
G13_ 8

BREAKER SOL.

ATT. PILOT PS

CR-13

70 07 8

ogs
ogra\ * %

HEAD LAMP

CN-22

80 Y Sw
1A Gaw @WASHERPW

DO-5

108 6w
80A v | DIODE

WORK LAMP
HARNESS BOOM

cD-18

ENG OIL PS

CN-28

CR-23 CN-45

’DD wor 37A

CN-92

127 26

17 Br fora 57 a5

ogza) ® &

ANTI-RESTART RY
CR-36

122 RW 72 07 a5

107 6w
123 BOr

og7a) P
PRE-HEAT RY

STARTRY  FROM BATT.RY

PRE-HEAT RY

Pre-heater
11

CD:

128w

4

< o fon [ feo o

SAFETY SOL

BOOM UP PILOT PS

121 8

CN-70

TRAVEL

120 or

ATT.EPPR VNV

TRAVEL PS

2
3

12A

27

RO

cD-1

FUEL LEVEL

2PCS BOOM AUTO-IDLE PS

14
47
16
33
43

Gw_ 62

AW
Lw

27

BRW 60
ROr

CN-19 CN-19A

58

CR-46

Br

75 _Br
1 > z T
44 o | [

48 f g
o 52 s—f—s
8

or
BOr

76A
8A

or

69
70
72

120
2

oR
or

50

CN-51

HYD TEMP

PUMP EPPR V/V PS

ENG OIL PS

24V(PRES SENSOR)
‘GND(PRES SENSOR)
OIT DECEL SW

‘AIR CLEANER SW.

5V (POTADIAL)

WORKING PS

0000

TACHO SENSOR(+)

320
3

GND (SENSOR)

BOOM UP PILOT PS

CN-50

10|
20
o

BOOM PRIORITY SOL

BATTERY 24V(+)

ATT. SELECTION SIG

TRAVEL BUZZER
PRE-HEAT SW.

210
220

SAFETY LEVER SW.
OVERLOAD SIG

CAN_SHIELD
GND (MAIN)

SERIALRX
RS232 (GND)

yal
72
73
57
53/
66A
67A

BW
v
[

CN-126
2
3
4
CN-148

C.EARTH RS232
CONN. J1939

ATT FLOW CONTROL EPPA(:)35

PUMP EPPR(+)

8E
59

or
or

b

i

RESISTER

CN-47

EPPR V/V
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- ELECTRICAL CIRCUIT (2/2)
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14 ! » B’ 4 4 | WIPER CONTROLLER
7 } 2 5 5 | CPUCONTROLLER
! - ‘(’5"0 6 6 | CPUCONTROLLER
| ” Gv( 7 7 | CPU CONTROLLER
777777 Gl__________4 8 8 | NC
6A i
| 15 T
| 2 [ NC
|
16 i ;6 3 FUSE
| - 4 | BEACON LAMP
! 1 5 | FUSE
6 ; o 6 | BRAKER SOL
; 2 7 [ NC
| o 8 | FUSE
1 2 9 | SAFETY RELAY
| > 10 | POWER RELAY
777777 G gﬁﬁﬁﬁﬁ.l e 11 | DIODE(DO-2)
ar 5A ; 12 | FUSE
G 15 !
| 25
! R o 1| HEAD LAMP
! W ° 2 | WORK LAMP
or 17 o | - o 3| WIPER CONTROLLER
O 17E 1 " o 4 | CPUCONTROLLER
or17F ! B L o 5 | FUSE
| gg Z: o 6 | CABINLIGHT
GY 5 ! o
‘ PR 7 | Fuse
i o 8 | FUSE
| 3 L
! o E o 9 | WIPER CONTROLLER
e R R i e e B e e e e o ow 1° 10 | GND
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GROUP 2 ELECTRICAL CIRCUIT (MAHCINE SERIAL NO. : #30001-#60000)

- ELECTRICAL CIRCUIT (1/2)
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- ELECTRICAL CIRCUIT (2/2)
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.POWER CIRCUIT
The negative terminal of battery is grounded to the machine chassis.
When the start switch is in the OFF position, the current flows from the positive battery terminal as shown

below.

1) OPERATING FLOW

Battery — Battery relay [CR-1] — Fusible link [CN-60] —= Master switch [CS-74A]

— Fuse box [No.1] [: Master switch [CS-74B] — l/conn [CN-8 (12)] —= Start switch [CS-2 (1)]
Power relay [CR-35 (30)]

— Fuse box [No.2] E I/lconn [CN-10 (6)] [: Room lamp [CL-1 (2)] — Door switch [CS-1]
Radio & USB Player [CN-27 (8)]

GPS connector [CN-125 (1)]
— Fuse box [No.3] — I/conn [CN-11 (4)] [: AC&Heater controller (3,4)
Relay [Hi/M2 (2)]

— Fuse box [No.5] — l/conn [CN - 5 (4)] I/lconn [CN -17 (5)] Wiper motor Controller
[ [CN-141 (7)]
Wiper motor [CN-21 (4)]
RMS [CN-125A (1)]

—— Fuse box [No.6] —= MCU [CN-50(7)]
% |/conn : Intermediate connector

2) CHECK POINT
Engine Start switch Check point \oltage
@ - GND (battery 1 EA) 10~12.5V
STOP OFF @ - GND (battery 2 EA) 20~25V
@ - GND (battery 2 EA) 20~25V
@ - GND (reset button) 20~25V

% GND : Ground
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2. STARTING CIRCUIT

1) OPERATING FLOW
Battery(+) terminal —= Battery relay [CR-1] — Fusible link [CS-60] —= Master switch [CS-74A]
—Fuse box [No.1]—= Master switch [CS-74B] — l/conn [CN-8 (12)] — Start key [CS-2 (1)]

(1) When start key switch is in ON position
Start switch ON [CS-2 (2)]—=I/conn [CN-8 (11)] — Battery relay [CR-1]
— Battery relay operating (All power is supplied with the electric component)
Start switch ON [CS-2 (3)] — I/conn [CN-8 (10)] — GPS connector [CN-125 (2) — (4)]
— Power relay [CR-35 (86) — (87)] — Fuse box [No0.12]
—|/conn [CN-2 (4)] — Fuel cut-off [CN-79 (2)]

(@) When start key switch is in START position
Start switch START [CS-2 (5)] — l/conn [CN-8 (9)] —= Safety relay [CR-5 (86) — (87)]
I’conn [CN-3 (8)] — Start relay [CR-23 (2)]— Start motor operating
I/conn [CN-2 (3)] — Fuel cut off [CN-79 (1)]

2) CHECK POINT

Engine Start switch Check point Voltage

GND(Battery)
GND(Start key)
GND(Battery relay M4)
OPERATING START - GND(Starter BY) 20~25V
GND(Starter M)
GND(Start relay)

GND(

D(Battery relay M8)

ce06000

% GND : Ground
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3. CHARGING CIRCUIT
When the starter is activated and the engine is started, the operator releases the start switch to the

ON position.

Charging current generated by operating alternator flows into the battery through the battery relay
(CR-1).

The current also flows from alternator to each electrical component and controller through the fuse box.
1) OPERATING FLOW

(1) Warning flow
Alternator [CN-74 (I)] —= l/conn [CN-2 (9)] — CPU alternator level [CN-51 (9)]
Cluster charging warning lamp(Via interface)

(2) Charging flow
Alternator "B*" terminal — Start motor [Bt] —= Battery relay

Battery(+) terminal
E Fusible link [CN-60] — Master switch [CN-74A]—=Fuse box [No.1~6]
Fusible link [CN-95] — Fuse box [No.13~28]

2) CHECK POINT

Engine Start switch Check point Voltage
(D - GND (battery voltage)
@ - GND (battery relay)
RUN ON @ - GND (alternator B* terminal) 20~30V
@ - GND (alternator | terminal)
(- GND (CPU)

% GND : Ground
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4. HEAD AND WORK LIGHT CIRCUIT

1) OPERATING FLOW
Fuse box (No.16) [: I/conn [CN-7 (7)] — Switch panel [CN-116 (9)]
Head lamp relay [CR-13 (30)]
Fuse box (No.17) — I/conn [CN-7 (8)] — Switch panel [CN-116 (10, 11)]

(1) Head light switch ON
Head light switch ON [CN-116 (1)]—1I/conn [CN-7 (1)] — Head lamp relay [CR-13 (30) — (87)]
Head light ON [CL-4 (2)]—=Head lamp ON
l/conn [CN-10 (2)] —= Radio & USB player ON [CN-27 (9)]
l/conn [CN-11 (8)] — AC & Heater controller illumination ON
l/conn [CN-6 (8)] —= Cigar lighter [CL-2]

(2) Work light switch ON
Work light switch ON [CN-116 (2,3)] — l/conn [CN-7 (2)] — I/conn [CN-12 (2)]
— Work light ON [CL-5 (2), CL-6 (2)]

2) CHECKPOINT

Engine Start switch Check point Voltage

- GND (fuse box)
-GND
-GND
- GND (head light)

(

(switch power input)
STOP ON ( 20~25V
(

switch power output)

- GND (fuse box)

- GND (switch power input)

STOP ON 20~25V

0o e e e e

- GND (switch power output)
- GND (work light)

©

% GND : Ground
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5. BEACON LAMP AND CAB LIGHT CIRCUIT

1) OPERATING FLOW
Fuse box (No.19) —= I/conn [CN-8 (3)] — Beacon lamp switch [CS-23 (6)]
Fuse box (No.17) —= I/conn [CN-7 (12)] —= Switch panel [CN-116 (16, 17)]

(1) Beacon lamp switch ON
Beacon lamp switch ON [CS-23 (2)] Switch Indicator lamp ON [CS-23 (9)]
l/conn [CN-8 (4)]— l/conn [CN-10 (10)]
— Beacon lamp ON [CL-7]

(2) Cab light switch ON
Cab light switch ON [CN-116 (7, 8)] — l/conn [CN-7 (6)] —= l/conn [CN-10 (11)]
— Cab light ON [CL-8 (2), CL-9 (2)]

2) CHECK POINT

Engine Start switch Check point Voltage

- GND (fuse box)

- GND (switch power input)

STOP ON 20~25V

(
(
- GND (switch power output)
- GND (beacon lamp)

- GND (fuse box)
-GND
-GND
- GND (cab light)

(

(switch power input)

( 20~25V
(

0 e e 6o e

STOP ON ,
switch power output)

©

3 GND : Ground
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BEACON LAMP AND CAB LIGHT CIRCUIT
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6. WIPER AND WASHER CIRCUIT
1) OPERATING FLOW

(1) Key switch ON
Fuse box (No.12) — I/conn [CN-7 (5)] —= Switch panel [CN-116 (6)]
Fuse box (No.5) — I/conn [CN-5(4)] — I/conn [CN-17 (5)] [: Wiper motor controller [CN-141 (7)]
Wiper motor [CN-21 (4)]
Fuse box (No.15) I/conn [CN-6 (5)] —= I/conn [CN-17 (4)] — Wiper motor controller [CN-141 (6)]
Washer pump [CN-22 (2)]

(2) Wiper switch ON : 1st step (Intermittent)
Wiper switch ON [CN-116 (15)] — I/conn [CN-9 (4)]—= I/conn [CN-6 (10)] —= I/conn [CN-17 (8)]
Wiper motor controller [CN-141 (10) — (3)]—= Wiper motor intermittently operating [CN-21 (6)]

(8) Wiper switch ON : 2nd step (Low speed)
Wiper switch ON [CN-116 (4)] — I/conn [CN-7 (3)] — I/conn [CN-6 (9)] —= l/conn [CN-17 (2)]
Wiper motor controller [CN-141 (2) — (4)] — Wiper motor operating [CN-21 (2)]

(4) Washer switch ON
Washer switch ON [CN-116 (12)] —= l/conn [CN-7 (9)] — I/conn [CN-5 (1)]—=l/conn [CN-17 (7)]
— Wiper motor controller [CN-141 (9) — (8)] — I/conn [CN-17 (6)] — I/conn [CN-6 (11)]
— Washer pump [CN-22 (1)] —= Washer operating
Wiper switch ON [CN-116 (4)] — I/conn [CN-7 (3)] — I/conn [CN-6 (9)] — l/conn [CN-17 (2)]
Wiper motor controller [CN-141 (2) — (4)] — Wiper motor operating [CN-21 (2)]

(5) Auto parking (when switch OFF)
Switch OFF [CN-116 (4)] — Wiper motor parking position by wiper motor controller

2) CHECK POINT

Engine Start switch Check point Voltage

@ - GND (fuse box)
24V
@ - GND (switch power input)
(3 - GND (switch power output)
TOP N 0~5V

STO ° @ - GND (wiper Power input)

(® - GND (wiper power output)
. 0or24Vv

® - GND (wiper motor)

% GND : Ground
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WIPER AND WASHER CIRCUIT
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CONTROLLER CIRCUIT
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MONTORING CIRCUIT
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- ELECTRICAL CIRCUIT FOR HYDRAULIC
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' GROUP 3 ELECTRICAL COMPONENT SPECIFICATION

Part name Symbol Specification Check
% Check specific gravity
Batter H HO 12V X 100Ah 1.280 over  :Over charged
Y (2EA) 1.280 ~ 1.250 : Normal
1.250 below : Recharging
Rated load : 24V % Check coil resistance (M4 to M4)
A - Normal : About 50 &
Battery relay 100A(continuity) ]
1000A(30seconds)| * Check contact
Normal : e Q
% Check disconnection
Master switch 6~36V Normal : 0.1Q
CS-74A  CS-74B
o O O O
[e2) A~ W -
Lo oo 3% Check contact
T 10 B-BR :24V1A OFF : c0 Q (For each terminal
Start switch i S u/% Jo|  |BAcC:2avioa) (U0 (Fgr erminl 1.3 an; 19
ot od b Al B-ST :24V 40A ; _
oo on s 1 OH START : 0 (For terminal 1-5)
CS AC B H
Cs
Pressure switch G Pa 0.5kgf/cm? % Check resistance
(For engine oil) —O—0— /_ (N.CTYPE) Normal : 0Q (CLOSE)
CD-18
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Part name Symbol Specification Check
°C % Check resistance
Temperature B 50 ‘C :804Q
sensor 80 'C :310Q
(hydraulic, 100 °C:180Q
Air cleaner Pa Q Pressure: 3% Check contact
ressure switch o~ Q 635mmHO |\ el 00
P (N.OTYPE) '
CD-10
% Check resistance
Full: 50Q 6/12:350Q
O O - 11/12:100Q 5/12:4002
10/12:150Q 4/12 14500
Fuel sender @) O - 9/12:2002 3/12:5002
8/12:250Q 2/12:550Q
CD-2 712 :300¢ 1/12:6008
Empty warning :700 &
OO &
Tach 020 D B % Check resistance
acho sensor Normal : 300 % (For terminal 1,2)
CD-17
O O O O
— A ™M <
Fuel heater -
CN-96
O30
oss /71 T T 5% Check resistance
287 Normal : About 1602
85
Relay o\ @ w 24V 16A (For terminal 85-86)

CR-2 CR-13 CR-46
CR-5 CR-35 CR-62
CR-7 CR-36

: 0Q (For terminal 30-87a)
: 0 Q (For terminal 30-87)
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Part name Symbol Specification Check
M- 60
@“ M+ |OR0O 3% Check resistance
, e o4 Normal : 1-2 & (For terminal 5-6)
p- |03 _ ’
Accel actuator \ 5 o7 0.8-1.2k0
P+ 10 (For terminal 1-3)
CN-76
O
i # Check resistance
Solenoid valve T % 24V 1A Normal : 15~25Q
(For terminal 1-2)
CN-66 CN-68 CN-70
O 270 # Check resistance
EPPR valve 700mA Normal : 18~25%
OO (For terminal 1-2)
CN-75 CN-242
> © % Check
* istan
Resistor I — 50Q 20W= 5% N;fn;e_sésoz ce
ON-N©, '
CN-47
OR
% Check resistance
Speaker 40 20W Normal : 40
* Check contact
Normal
Switch ON - 0&(For terminal 1-5,2-6)
(Locking type) 24V 8A - 00 Q (For terminal 5-7,6-8)

CS-23 CS-27 CS-50
CS-52 CS-54

OFF - o Q (For terminal 1-5,2-6)
- 0Q (For terminal 5-7,6-8)
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Part name Symbol Specification Check
T~ v % o % Check contact
| [ Normal
. © ON -0 (For terminal 1-5,2-6)
(Quisc‘l’(v'é‘l’:m ) o 24V 8A - 00 Q (For terminal 5-7,6-8)
P —woEeralos OFF - o (For terminal 1-5,2-6)
O O O O OO0 OO O0o0]0O0
CS-67 - 0Q (For terminal 5-7,6-8)
Q20
weai llamp, e 24V 70W % Check disconnection
ork 'am, (H3TYPE) Normal : 1.29
Cab lamp
CL4 CL5
CL-8 CL-9
# Check di ti
Room lamp 24V 10W Noerl:al 'fﬁzcvn;c on
CL-1
o470 s/ M . .
, — 24V 10A # Check resistance
Fuelfiller pump @20 W\? @ 35 {/min Normal : 1.0Q
CN-61
N % Check operation
: I 24V) t
Hour meter ' 16V ~ 32V Suppy powe(24V) to
terminal No. 2 and connect
CN-48 terminal No. 1 and ground.
% Check operation
Horn 2DE 220~28.0V - Supply powe(24V) to each
terminal and connect ground.
CN-20 CN-25
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Part name Symbol Specification Check
# Check contact
B c o Normal : 0% (For terminal 1-2)
) Y 24V 15A . .
Safety switch OB (N.CTYPE) : 00 Q (For terminal 1-3)
A (e]0) ' Operating : % Q (For terminal 1-2)
CS-4 : 0Q (For terminal 1-3)
Safety switch 7 24V % Check contact
Wiper cut sw 3 (N.OTYPE) Normal : © Q (one pin to ground)
CS-20 CS-53
Fuel cutoff ONF @_N o4V # Check resistance
uel cut-o 15~
Solenoid ® Normal : 15~25%Q
CN-79
Pressure switch
(Travel, Work, Pa 20 10bar 3% Check contact
2pcs boom auto —0 10 (N.C type) Normal : 0.1Q
idle)
CD-6 CD-7 CD-37
8 % Check disconnection
Beacon lamp 24V 70W Normal : 1.19
CL-7
Switch é) O O
(Power max, 3% Check contact
One touch OO0 24V 6A Normal : & O
decel, Breaker, orma:
Hom) CS-5 (CS-19
CS-26 CS-29
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Part name Symbol Specification Check

@j[/ 020
. o lo+D % Check contact
Switch 24V 6A Normal : 0 O
(Breaker)
CS-26A
M
— % Check contact
Washertank @/ 24V 3.8A Normal : 10.7 & (For terminal 1-2)
CN-22
% Check coil resistance
Normal : About TMQ
Cigar lighter @ 24\ 5A 1.4W % Check contact
Normal : 0 Q
CL-2 Operating time : 5~15sec
. % Check resistance
Door switch 24V W Normal : About 5MSQ

o]

S-1

3 10
ORO
5 O3
Wi . |©¢ VoA # Check contact
lper motor 90 24v2 Normal : 7 Q (For terminal 2-6)
6 M 2 6O
%
CN-21
% Check voltage
Radio and e o g
USB player seerrans oy 24V 2A 20 ~ 25V
ancemmae oo (For terminal 10-14,11-14)
CN-27
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Part name Symbol Specification Check
Receiver dryer o2 Pa 24V 2 5A 7 Check contact
Y O 1 oo ' Normal : 0Q
CN-29
% Check contact
Start relay 24V 300A Normal : 0.94 & (For terminal 1-2)
CR-23
M
Starter M Lucas 24V 3% Check contact
m Normal : 0.1Q
B+
CN-45
B+ G
A Lucas % Check contact
Alternator | ) 24V 75A Normal : 02 (For terminal BT -I)
GND Normal : 24 ~ 27.5V
CN-74
Travel alarm o170 24V 0.5A % Check contact
buzzer OO0 ' Normal : 5.2 8
CN-81
? O 1
Aircon % Check contact
compressor < ) 24V IOW Normal : 13.4Q
CN-28 —
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Part name Symbol Specification Check
# Check resistance
Normal : About 5k
o N (For terminal A-C)
Bo/S| # Check valtage
Accel dial — - Normal : About 5V
© - (For terminal A-C)
CN-142 :2~45V
(For terminal C-B)
O A / SUPPLY
Pressure OB 8-30V % Check contact
sensor O C \ RETURN - Normal : 0.1
CD-32 CD-43 CD-69
CD-42 CD-44
O L0 2 24V
B O| GND -
DC/DC 19V 3A 24V (A-B)
Converter 0 12v | 12V 12V(B-C)
CN-138
Q40 M # Check resistance
Blower motor DO @ 24V 9.5A 2.5 (For terminal 1-2)
o1 Lo | 1
5 ol vHl 3 % Check resistance
Aircon resistor 30|ML| 2 i 1.12&2(Forterm!nal 4-2)
0 aQ|Hila 2.07 & (For terminal 2-3)
3.17 Q (For terminal 3-1)
o470
Dl(Jgthi;r;]s)or 1 C OFF % Check resistance
020 4 TON :0Q (For terminal 1-2,
the atmosphere temp : over4 T)
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Part name Symbol Specification Check
# Check contact
P“:leater 24V 200A Normal :0.949
Y (For terminal 1-GND)
CR-24
Preheater H@ 24V 200A *# check resistance
:0.25~0.12Q
% Check disconnection
020 .
. Normal : 0Q
Fusible link 60A . .
O O (Connect ring terminal and
check resist between terminal 1
CN-60 CN-65 and 2)
Socket 020 - -
(O Ne)
CN-139
A O
B
Resistor O - -
cO
CN-173
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' GROUP 4 CONNECTORS

1. CONNECTOR DESTINATION

Comedor | pe | No.o Destnation comedorpart o
Female Male

CN-1 AMP 8 | l/conn (Engine rear harmness-Frame harness) | S816-008002 | S816-108002
CN-2 AMP 12 | I/conn (Engine rear harmness-Frame harness) | S816-012002 | S816-112002
CN-3 DEUTSCH 8 | I/conn (Engine harness) DT06-8S DT04-8P
CN-4 DEUTSCH 8 | llconn (Cabin LH wire harness-Frame hamess) | S816-008002 | S816-108002
CN-5 AMP 15 | l/conn (Frame harness-RH side harness) 2-85262-1 368301-1
CN-6 AMP 12 | I/conn (Frame harness-RH side harness) | S816-012002 | S816-112002
CN-7 AMP 15 | l/conn (Frame haress-Cabin RH wire harness) 2-85262-1 368301-1
CN-8 AMP 12 | l/conn (Frame harness-Cabin RH wire harness) | S816-012002 | S816-112002
CN-9 AMP 8 | llconn (Frame harness-Cabin RH wire harness) |  S816-008002 | S816-108002
CN-10 DEUTSCH 12 | l/conn (Frame haness-Cabin harness) DT06-12S DT06-12P
CN-11 DEUTSCH 8 | Aircon harness DT06-8S DT04-9P-E004
CN-12 DEUTSCH 2 | Work lamp harness DT06-2S-P012 | DT04-2P-E005
CN-15 DEUTSCH 2 | 2pcs auto idle pressure S$814-002100 21N5-30100
CN-17 DEUTSCH 8 | Wiper harness DT06-8S DT04-8P
CN-19 - 2 | Prolix resistor S$816-102002

CN-19A AMP 2 | Prolix resistor S$816-002002

CN-19B AMP 2 | Prolix resistor S816-002002 | S816-102002
CN-20 MOLEX 2 | Homn 36825-0211

CN-21 AMP 6 | Wiper motor 925276-0

CN-21A AMP 6 | Wiper motor S816-006002

CN-22 KET 2 | Washer tank MG640605

CN-23 KET 2 | LH speaker MG610070

CN-24 KET 2 | RH speaker MG610070

CN-25 MOLEX 2 | Horn 36825-0211

CN-27 - 16 | Radio & USB player PK145-16017 | PK141-16017
CN-28 MWP 1 Air-con compressor MWP-01F-B

CN-29 KET 2 | Receiverdryer MG640795

CN-36 - - | Fuse box 21N8-20041

CN-45 RING TERM - | Start motor Bt ST710246-2

CN-47 AMP 2 | Resistor S$810-002202 | S810-102202
CN-48 - 1 | Hour meter GP890469

CN-50 AMP 36 | MCU 3441111-1

CN-51 AMP 36 | MCU 34411111

CN-56 DEUTSCH 4 | Cluster DT04-4P-E004
CN-60 YAZAKI 2 | Fusible link 7123-412S-50 | 7122-4125-50
CN-61 DEUTSCH 2 | Fuelfiller pump DT06-2S-P012

CN-66 DEUTSCH 2 | Breaker solenoid DT06-2S-P012 | DT04-2P-E004
CN-68 DEUTSCH 2 | Safety solenoid DT06-25-P012
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Connector

No. of

Connector part No.

number Type pin Destination Fomale Valo

CN-70 DEUTSCH 2 | Travel speed solenoid DT06-2S-P012 -

CN-74 RING-TERM | 1 Alternator S820-408000 -

- Alternator 174198-2 -

CN-75 Econoseal J | 2 EPPR valve $816-002002 -

CN-76 DEUTSCH 6 | DC motor DT06-6S -

CN-78 DEUTSCH 6 | Accel actuator DT06-6S-EP06 -

CN-79 - 3 | Fuel cut-off 174198-2 -

CN-81 DEUTSCH 2 | Travel alarm buzzer DT06-2S-P012 | DT04-2P-E004

CN-92 AMP 1 Safety S814-001100 | S814-101100

CN-95 KET 2 | Fusible link S813-030201 | S813-130200
CN-116 PA 17 | Switch panel S$811-017002 -
CN-125 - 4 | GPS connector S816-004002 | S816-104002
CN-125A | DEUTSCH | 12 | RMS DT06-12S-EP06| DT04-12P
CN-126 DEUTSCH 4 | RS232 connector DT06-4S-P012 | DT04-4P-E004
CN-138 DEUTSCH 3 DC/DC converter DT06-3S-P012 -
CN-139 DEUTSCH 2 | 12V Socket DT06-2S DT04-2P-E004
CN-141 AMP 13 | Wiper motor controller 172498-1 -
CN-142 DEUTSCH 3 | Accel dial DT06-3S -
CN-147 - 2 Fuel heater 15300027 -
CN-148 DEUTSCH 3 | J1939 connector DT06-3S-P012 -
CN-173 DEUTSCH 3 | Resistor DT06-3S-P012 | DT04-3P-EP10
CN-242 DEUTSCH 2 | Attatchment EPPR DT06-25-P012 | DT04-2P-E004
RELAY

CR-1 |RINGTERM| 1 | Battery relay ST710289-2 -

ST710285-2

CR-2 - 5 | Horn relay -

CR-5 - 5 | Safety relay -

CR-7 - 5 | Ac comp relay -

CR-13 - 5 | Head lamp relay SJA003526-001 | 2411-05100

CR-23 KET 2 | Startrelay MG610320 S814-102001

CR-24 - 1 Pre-heater relay $822-014000 -

CR-35 - 5 | Power relay -

CR-36 - 5 | Pre-heat relay -

CR-46 - 5 Fuel heater relay SJA003526-001| 2411-05100

CR-62 - 5 | Breaker relay SJA003526-001 | 2411-05100
SWITCH

CS-1 SHUR 1 Door switch $822-014004 -

CS-2 - 6 | Start key switch S814-006000 | S814-106000

CS+4 DEUTSCH 3 | Safety switch DT06-3S-P012 DT04-3P

CS-5 DEUTSCH 2 | Horn switch DT06-2S DT04-2P-E004

CS-19 DEUTSCH 2 | One touch decel DT06-2S DT04-2P-E004
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Connector

No. of

Connector part No.

number Type pin Destination Female Male

CSs-20 AMP 1 Safety switch $822-014002 -

CS-23 SWF 10