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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 gives the general information of the machine and explains the safety hints for
maintenance.

SECTION 2 REMOVAL & INSTALLATION OF UNIT
This section explains the procedures and techniques of removal and installation of each component.

SECTION 3 POWER TRAIN SYSTEM
This section explains the structure of the transmission as well as control valve and drive axle.

SECTION 4 BRAKE SYSTEM
This section explains the brake piping, each component and operation.

SECTION 5 STEERING SYSTEM
This section explains the structure of the steering unit, priority valve, trail axle as well as steering
circuit and operation.

SECTION 6 HYDRAULIC SYSTEM
This section explains the structure of the gear pump, main control valve as well as work equipment
circuit, each component and operation.

SECTION 7 ELECTRICAL SYSTEM

This section explains the electrical circuit and each component.

It serves not only to give an understanding electrical system, but also serves as reference material
for troubleshooting.

SECTION 8 MAST
This section explains the structure of mast, carriage, backrest and forks.

The specifications contained in this service manual are subject to change at any time and without
any advance notice. Contact your HYUNDAI distributor for the latest information.



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

LI ltemnumber (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.

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

] Added pages

0-2

Revised edition mark (D@®---)
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
. Caution standards are necessary when
performing the work.




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 55 mm 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, 55 mm = 2.165 inches.

2. Convert 550 mm 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 55 mm.

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

(3) The original value (550 mm) 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 550 mm = 21.65 inches.

Millimeters to inches ® 1 mm = 0.03937 in
0 1 2 3 4 5 6 7 8 9
0 0.039 0.079 0.118 0.157 0.197 0.236 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 | 2.087 | 2.126 W 2205 | 2244 | 2283 2.323
60 2.362 | 2.402 2.441 2480 | 2520 | 2.559 2598 | 2.638 | 2.677 2.717
70 2.756 | 2.795 2835 | 2874 | 2913 | 2.953 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 1 mm = 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 1575 | 1.614 1.654 1693 | 1.732 | 1.772 1.811 | 1.850 | 1.890 1.929

50 1.969 | 2.008 2047 | 2087 | 2126 | 2.165 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 | 2.953 2992 | 3.032 | 3.07M 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

Kilogram to Pound 1 kg = 2.2046lb
0 1 2 3 4 5 6 7 8 9
0 2.20 4.41 6.61 8.82 11.02 13.23 15.43 17.64 19.84

10 22.05 | 24.25 26.46 | 28.66 | 30.86 | 33.07 35.27 | 3748 | 39.68 41.89
20 44.09 | 46.30 48.50 | 50.71 51.91 | 5512 57.32 | 59.5. | 61.73 63.93
30 66.14 | 68.34 7055 | 7275 | 74.96 | 77.16 79.37 | 8157 | 83.78 85.98
40 88.18 | 90.39 92,59 | 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 | 145.51 | 147.71 | 149.91 | 15212
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 1/ =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 3.170 | 3434 | 3.698 | 3.963 4227 | 4491 | 4.755 5.019
20 5283 | 5.548 5812 | 6.6076 | 6.340 | 6.604 6.869 | 7.133 | 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 | 14.529 | 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 1] =0.21997 UK.Gal
0 1 2 3 4 5 6 7 8 9
0 0.220 0.440 | 0.660 | 0.880 | 1.100 1.320 | 1.540 | 1.760 1.980

10 2.200 | 2.420 2.640 | 2.860 | 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 | 9679 | 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 | 12.528 | 12.758 | 12.978
60 13.198 | 13.418 | 13.638 | 13.858 | 14.078 | 14.298 | 14.518 | 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 1 kgf -m=7.233 Ibf - t

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 | 108.5 1157 | 1230 | 130.2 1374
20 1447 | 151.9 159.1 1664 | 1736 | 180.8 188.1 1953 | 202.5 209.8
30 217.0 | 2242 2315 | 2387 | 2459 | 2532 260.4 | 2676 | 274.9 282.1
40 289.3 | 396.6 303.8 311.0 | 3183 | 3255 332.7 | 3400 | 3472 354.4

50 361.7 | 368.9 376.1 3834 | 3906 | 397.8 4051 | 4123 | 4195 426.8
60 434.0 | 4412 4485 | 4557 | 4629 | 4702 4774 | 4846 | 4918 4991
70 506.3 | 5135 520.8 528.0 | 5352 | 5425 549.7 | 5569 | 564.2 571.4
80 578.6 | 585.9 593.1 600.3 | 607.6 | 614.8 622.0 | 629.3 | 636.5 643.7
90 651.0 | 658.2 665.4 | 672.7 | 679.9 | 6871 6944 | 7016 | 708.8 716.1

100 723.3 | 7305 737.8 7450 | 7522 | 7595 766.7 | 7739 | 7812 788.4
110 795.6 | 802.9 810.1 817.3 | 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 | 990.9 | 9982 | 10005.4
140 | 1012.6 | 1019.9 | 10271 | 1034.3 | 1041.5 | 1048.8 | 1056.0 | 1063.2 | 1070.5 | 1077.7

150 | 1084.9 | 10922 | 1099.4 | 1106.6 | 1113.9 | 1121.1 | 11283 | 11356 | 1142.8 | 1150.0
160 | 1157.3 | 11645 | 1171.7 | 1179.0 | 1186.2 | 11934 | 1200.7 | 1207.9 | 12151 | 12224
170 | 1129.6 | 1236.8 | 12441 | 1251.3 | 12585 | 1265.8 | 1273.0 | 1280.1 | 12875 | 1294.7
180 | 1301.9 | 1309.2 | 1316.4 | 1323.6 | 1330.9 | 1338.1 | 1345.3 | 1352.6 | 1359.8 | 1367.0
190 | 1374.3 | 13815 | 1388.7 | 1396.0 | 1403.2 | 14104 | 1417.7 | 14249 | 14321 | 14394
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kgf/cmz to Ibffin 1 kgf/ cmz2 = 14.2233 Ibf /in2

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 | 241.8 | 256.0 270.2
20 2845 | 298.7 3129 | 32741 3414 | 355.6 369.8 | 384.0 | 398.3 4125
30 426.7 | 440.9 455.1 469.4 | 483.6 | 497.8 512.0 | 526.3 | 540.5 554.7
40 568.9 | 583.2 5974 | 6116 | 6258 | 640.1 654.3 | 6685 | 6827 696.9

50 7112 | 7254 7396 | 7538 | 768.1 | 7823 796.5 | 810.7 | 825.0 839.2
60 8534 | 867.6 881.8 | 896.1 910.3 | 924.5 938.7 | 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 °C ‘E °C ‘E °C ‘E

-40.4 -40 -40.0 | -11.7 11 51.8 7.8 46 1148 | 272 81 117.8
-37.2 -35 -31.0 | -11.1 12 53.6 8.3 47 1166 | 27.8 82 179.6
-34.4 -30 -22.0 | -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 1.4 -7.8 18 64.4 11.7 53 1274 | 311 88 190.4
-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 56 132.8 | 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 73.4 144 58 136.4 | 33.9 93 199.4
-23.9 -1 122 -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 1400 | 35.0 95 203.0

-22.8 -9 15.8 -3.3 26 78.8 16.1 61 1418 | 356 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
211 -6 212 -1.7 29 84.2 17.8 64 1472 | 372 99 210.2
-20.6 -5 23.0 -1.1 35 95.0 211 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 67 152.6 | 43.3 110 | 230.0
-18.9 -2 28.4 0.6 33 91.4 20.0 68 154.4 | 46.1 115 | 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 95.0 211 70 158.0 | 517 125 | 257.0
-17.2 1 33.8 22 36 96.8 217 71 159.8 | 544 130 | 266.0
-16.7 2 35.6 2.8 37 98.6 22.2 72 1616 | 57.2 135 | 275.0
-16.1 3 37.4 3.3 38 1004 | 22.8 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 | 71.1 160 | 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 | 26.1 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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 GROUP 1 SAFETY HINTS

Careless performing of the easy work may
cause injuries. Take care to always perform work
safely, at least observing the following.

- Qil is a dangerous substance. Never handle
oil, grease or oily clothes in places where
there is any fire of flame.

As preparation in case of fire, always know
the location and directions for use of fire
extinguishers and other fire fighting

D50ASFO1

equipment.

- Wear well-fitting helmet, safety shoes and
working clothes. When drilling, grinding or
hammering, always wear protective goggles.
Always do up safety clothes properly so that
they do not catch on protruding parts of
machines. Do not wear oily clothes.

When checking, always release battery plug.

D50ASF02

- Flames should never be used instead of
lamps. Never use a naked flame to check L
leaks or the level of oil or electrolyte.

D50ASF03

- When working on top of the machine, be
careful not to lose your balance and fall.

D50ASF06
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- Hand a caution sign in the operator's
compartment (For example Do not start or
Maintenance in progress).

This will prevent anyone from starting or
moving the machine by mistake.

When inspecting running parts or near such
parts, always stop the machine first.
Before checking or servicing accumulator or
piping, depress brake pedal repeatedly to
release pressure.
* Park the machine on firm, flat ground.
Lower the fork to the ground and stop the
engine.
Return each lever to NEUTRAL and apply
the brake lock.

- Immediately remove any oil or grease on the
floor of the operator's compartment, or on the
handralil. It is very dangerous if someone slips
while on the machine.

- When working with others, choose a group
leader and work according to his instructions.
Do not perform any maintenance beyond the

agreed work.

1-2
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- Always remember that the hydraulic oil circuit
is under pressure. When feeding or draining
the oil or carrying out inspection and
maintenance, release the pressure first.

SN

D50ASF11

- Unless you have special instructions to the contrary, maintenance should always be carried out with
the machine stopped. If maintenance is carried out with the machine running, there must be two men
present : one sitting in the operator's seat and the other one performing the maintenance. In such a
case, never touch any moving part.

* Thoroughly clean the machine. In particular, be careful to clean the filler caps, grease fittings and the
area around the dipsticks. Be careful not to let any dirt or dust into the system.

- Always use HYUNDAI Forklift genuine parts for replacement.

- Always use the grades of grease and oil recommended by HYUNDAI Forklift.

Choose the viscosity specified for the ambient temperature.

- Always use pure oil or grease, and be sure to use clean containers.

 When checking or changing the oil, do it in a place free of dust, and prevent any dirt from getting into
the oil.

- Before draining the oil, warm it up to a temperature of 30 to 40C.

- After replacing oil, filter element or strainer, bleed the air from circuit.

 When the strainer is located in the oil filler, the strainer must not be removed while adding oil.

* When changing the oil filter, check the drained oil and filter for any signs of excessive metal particles
or other foreign materials.

- When removing parts containing O-ring, gaskets or seals, clean the mounting surface and replace
with new sealing parts.

- After injecting grease, always wipe off the oil grease that was forced out.

- Do not handle electrical equipment while wearing wet places, as this can cause electric shock.

* During maintenance do not allow any unauthorized person to stand near the machine.

- Be sure you fully understand the contents of the operation. It is important to prepare necessary tools
and parts and to keep the operating area clean.

* When checking an open gear case there is a risk of dropping things in. Before removing the covers
to inspect such cases, empty everything from your pockets. Be particularly careful to remove
wrenches and nuts.

- Way to use dipstick

Push the dipstick fully into the guide, and then pull out.

Carrying out other difficult maintenance work carelessly can cause unexpected accidents. If you
consider the maintenance is too difficult, always request the HYUNDAI Forklift distributor to carry out
it.
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 GROUP 2 SPECIFICATIONS

1. GENERAL LOCATIONS

15BTOUOMO101

Seat
12 Steering wheel

13 Overhead guard

11

6 Dash board
7 Frame

Mast
2  Lift cylinder

1

8 Steering axle

3 Carriage and backrest

4  Forks

9 Counterweight
10 Battery cover

5  Drive unit
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2. SPECIFICATIONS

< =
w N
m
15BTOUSMO0102
Model Unit 15BT-9U 18BT-9U 20BT-9U

Capacity kg (Ib) 1500 (3000) 1800 (3500) 2000 (4000)
Load center R mm (ft-in) 500 (24") — —
Weight kg (Ib) 3143 (6929) 3427 (7555) 3561 (7850)

Lifting height A | mm(ftin) | 3330 (10'11") — —

Free lift B mm (in) 40 (1.6") — —
Fork Lifting speed [Load/Unload] mm/sec 400/550 — —

Lowering speed [Load/Unload] mm/sec 550/450 — —

LxWxT LW,T | mm in ?;;)_:)3 o _46(; - -

Tilt angle forward/backward | C/C' | degree 5/7 — —
Mast | Max height D mm (ft-in) | 4320 (14'2") — —

Min height E |mm(ftin)| 2120(6'11") — —

Travel speed [Unload/Load] km/h 16 — —
Body | Gradeability [Load] % 29.5 27.5 24.5

Min turning radius [Outside] F mm(ft-in) 1540 (5'1") 1630 (5'4") 1660 (5'5")
ETC Max hydraulic pressure(sys/attach) kgflcme 190/130 — —

Hydraulic oil tank l(usgal) 20 (5.28) — —
Overall length G [mm(ftin) | 1900 (6'3") 1990 (6' 6") 2025 (6'8")
Overall width H | mm(ftin)| 1074 (3'6") 1105 (3'8") —
Overhead guard height I mm (ftin) | 2065 (6' 9") — —
Ground clearance (Mast) mm (in) 87 (3'4" 89 (3'5") —
Wheel base K |mm(ftn) | 1345 (4'5") 1430 (4' 8" o
Wheel tread front/Rear M | mm (ft-in) (2819$/;(§3 ‘;,,) (9?%5;(1)8;) —




3. SPECIFICATION FOR MAJOR COMPONENTS

1) CONTROLLER

Item Unit Traction motor controller Pump motor controller
Model ACE2 ACE2
Type - AC Zapi patented control —
Dimension mm 200x150x120 200x200x 120
Current limit Arms /min 350/2 450/2
Communication - CAN —
2) MOTOR
ltem Unit Traction Pump
Model - TSA200-100-269 TSA170-210-063
Type - AC AC
Rated voltage Vac 32 32
Output kW 5.4 14.9
IP Grade - 54 43
3) BATTERY
ltem Unit 15BT-9U 18/20BT-9U
Rated voltage v 48 —
Dimension(W x L x H) mm 983 x 553 x 650 983 x 638 x 650
Battery weight(STD) kg 820 1000
Connector(CE spec) - SB 350 or SR350 (SBE 320)
4) CHARGER
ltem Unit 15BT-9U 18/20BT-9U
Type - Constant current, constant voltage
Battery capacity for charge V-AH 48-440~520 48-530~600
Triple phase 410
AC input v Single phase 220
Triple phase 220/380
Triple phase 440
DC output V 64+1
Charge time hr 6+2
Connector (CE spec) - SB 350 or SR350 (SBE 320)
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5) GEAR PUMP

ltem Unit Specification
Type - Gear type hydraulic pump
Capacity cclrev 18.4
Rated Pressure MPa 21.0
Speed(max/min) rpm 3500/500
6) MAIN CONTROL VALVE
ltem Unit Specification
Type - 2, 3, 4 spool
Operating Force kgf Max 27
Main relief valve pressure bar 190
Rated Flow [/ min 65
7) DRIVE UNIT
ltem Unit Specification
Max. axle load kg/lb 3850/8818
Max. input speed rpm 5000
Max. output torque (wheel) N-m 1320
Gear ratio 26.75
Weight without fluid kg/lb 31/68
Oil quantity 1S - qt 0.35/0.37
8) WHEELS
ltem 15BT-9U 18BT-9U 20BT-9U
Type (STD/ OPT) SOLID / Non-marking
Quantity(front / rear) 2/2
Front-drive 18x7-8 200 x50-10 —
Rear-steering 15x4.5-8 — —
9) BRAKES & STEERING
ltem Specification
Brakes Travel Front wheel, wet disc brake
Parking Electric Auto parking(2EA)
Steering Type Electric Power Steering
Steering angle 90° to both right and left angle, respectively
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4. TIGHTENING TORQUE FOR MAJOR COMPONENTS

No. Descriptions Size Torque
kgf-m Ibf-ft
1 Electric [Hyd pump motor mounting bolt M8 x1.25 25+0.5 18.1+3.6
2 system | Traction motor mounting bolt M8 x1.25 25+0.5 18.1+3.6
3 Hydraulic pump mounting bolt M8 x1.25 25+05 18.1+3.6
4 | Hydraulic |[MCV mounting bolt, nut M8 x1.25 25+0.5 18.1+3.6
6 | Systtm |Brake cylinder mounting bolt M10x 1.5 5+1 36+7.2
7 Hydraulic oil tank mounting bolt M8 x1.25 25+05 18.1+3.6
8 Drive axle mounting bolt, nut M14x2.0 13.8+1.2 99.8+8.7
9 Power |steering axle mounting bolt, nut M16x2.0 35.6+5.3 257.4+38.3
10 S;I:;Zm Front wheel mounting nut M14x1.5 14+15 101+£10.8
11 Rear wheel mounting nut M14x 1.5 14+15 101+10.8
12 Counterweight mounting bolt M30x 3.5 199+15 1439+108
13 ETC Seat mounting bolt M8 x1.25 25+05 18.1+3.6
14 Head guard mounting bolt M12x1.75 12.8+3.0 93+22

1-8




5. TORQUE CHART

Use following table for unspecified torque.

1) BOLT AND NUT
(1) Coarse thread
_ 8T 10T
Bolt size kgf -m I - f kg -m Iof - t
M 6 x 1.0 0.85 ~ 1.25 6.15 ~ 9.04 114~ 174 82~126
M 8 x 1.25 20~30 145~ 21.7 273-4.12 19.7~29.8
M10 x 15 40-60 289 ~ 43.4 55~83 30.8 ~ 60
M12 x 1.75 74-112 535~79.5 9.8 ~15.8 71~ 114
M14 x 2.0 122~ 166 88.2 ~ 120 167~ 225 121 ~ 167
M16 x 2.0 18.6 ~ 25.2 135 ~ 182 252342 182 ~ 247
M18 x 2.5 258 ~ 35.0 187 ~ 253 35.1~ 475 254 ~ 343
M20 x 2.5 362 ~ 49.0 262 ~ 354 492 - 66.6 356 ~ 482
M22 x 2.5 483 - 633 350 ~ 457 65.8 ~ 98.0 476 ~ 709
M24 x 3.0 625~ 84.5 452 ~ 611 85.0 ~ 115 615 ~ 832
M30 x 3.5 124 ~ 168 898 ~ 1214 160 ~ 229 1223 ~ 1655
M36 x 4.0 174 ~ 236 1261 ~ 1703 250 ~ 310 1808 ~ 2242
(2) Fine thread
_ 8T 10T
Bolt size kef -m Iof - f kgf -m Iof - f

M 8 x 1.0 217 -337 157 ~ 24.3 3.04 ~ 4.44 22,0~ 320
M10 x 1.25 4.46 ~ 6.66 32.3~48.2 5.93 ~ 8.93 42.9 - 64.6
M12 x 1.25 7.78 ~ 1158 76.3 ~ 83.7 10.6 ~ 16.0 76.6 ~ 115
M14 x 15 133~ 18.1 96.2 ~ 130 17.9 ~ 24.1 130 ~ 174
M16 x 1.5 19.9 ~ 26.9 144 ~ 194 26.6 ~ 36.0 193 ~ 260
M18 x 15 286 ~ 436 207 ~ 315 38.4 ~ 52.0 278 - 376
M20 x 1.5 40.0 - 54.0 289 ~ 390 53.4~72.2 386 ~ 522
M22 x 1.5 527 ~713 381 ~ 515 70.7 ~ 95.7 512 ~ 692
M24 x 2.0 67.9~919 491 - 664 90.9 ~ 123 658 ~ 890
M30 x 2.0 137 ~ 185 990 ~ 1338 182 ~ 248 1314 ~ 1795
M36 x 3.0 192 ~ 260 1389 ~ 1879 262 ~ 354 1893 ~ 2561
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2) PIPE AND HOSE(FLARE TYPE)

Thread size Width across flat(mm) kgf - m Ibf - ft
1/4" 19 4 28.9
3/8" 22 5 36.2
12" 27 9.5 68.7
3/4" 36 18 130

q" 41 21 152
1-1/4" 50 35 253
3) PIPE AND HOSE(ORFS TYPE)

Thread size Width across flat(mm) kof - m Ibf - t
9/16-18 19 4 28.9
11/16-16 22 5 362
13/16-16 27 95 68.7
1-3/16-12 36 18 130
1-7116-12 41 21 152

1-11/16-12 50 35 253

4) FITTING

Thread size Width across flat(mm) kgf - m Ibf - ft
1/4" 19 4 28.9
3/8" 22 5 36.2
1/2" 27 9.5 68.7
3/4" 36 18 130

1" 41 21 152
1-1/4" 50 35 253
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6. RECOMMENDED LUBRICANTS
Use only oils listed below or equivalent. Do not mix different brand oil.

Ambient temperature °C (°F)

Service , . .
point Kind of fluid | Capacity £ (U.S. gal) 50 -30 20  -10 0 10 20 30 40
(-58) (-22) (-4) (14) (32) (50) (68) (86) (104)
Axle Gear ol ?(5315) ATF Dexron 11
*ISO VG 1\‘5 | | |
Hydraulic Hydraulic
oi tank ol 20(5.2) "SO V(T 46 - |
ISO VG 68
Brake . 0.5
system Brake oil (0.13) DOT 3
Fitting 01 *NLGI No.1
(Grease Grease © 63) \ \ \
nipple) ' ‘ N‘LGI Nof ‘

‘ATF  : Automatic Transmission Fluid
‘APl : American Petroleum Institute
SAE : Society of Automotive Engineers
1ISO : International Organization for Standardization
‘NLGI : National Lubricating Grease Institute

* : Cold region

Russia, CIS, Mongolia



' GROUP 3 PERIODIC REPLACEMENT

For operation safety, never fail to perform periodic maintenance or make periodic replacement of the

consumable parts listed in the following.

These parts may deteriorate in time and are susceptible to wear. It is difficult to estimate the degree of
wear at time of periodic maintenance; therefore, even if no apparent wear is found, always replace

with new parts within the prescribed period of replacement(Or earlier if trouble is found).

Note that periodic replacement has nothing to do with guarantee service.

% Replacement of consumable service parts is not covered under warranty.

No. Description Period of replacement
1 Hydraulic oil Every 1 year
2 Brake fluid Every 1 year
3 Differential oil Every 1 year
4 Gear ail Every 1 year
5 Wheel bearing grease Every 1 year
6 Power steering hose Every 1 year
7 Parking, seal and O-ring of steering cylinder Every 2 year
8 Parking, seal and O-ring of lift and tilt cylinder Every 2 year
9 Reservoir tank tube Every 1 year
10 Lift chain Every 2 year
11 Hydraulic equipment hose Every 2 year
12 Brake hose or tube Every 1 or 2 year

1-12




SECTION 2 REMOVAL & INSTALLATION OF UNIT

Group 1 Major Components ............................................................................................ 2-1
Group 2 Removal and installation Of UNit --«««««rerreerreeerermmmmmmmmmiiiire e, 2.2



SECTION 2 REMOVAL & INSTALLATION OF UNIT

 GROUP 1 MAJOR COMPONENTS

© oo N A~ DN =

Lift cylinder
Mast
Backrest
Tilt cylinder
Forks

Front wheel
Drive unit

; H
m
|
£ ]
=
N

15BTOUSMO0201
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4 R 18,19
B =T
| I E-éi
7 8 910 11 12 13 14 1516
10  Drive motor 17 Counterweight
11 Hydraulic motor 18 Traction controller
12 Pump motor 19  Pump controller
13 Main control valve 20 Seat
14 Battery 21 Overhead guard
15 Rear wheel 22 Steering wheel
16 Steering axle
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' GROUP 2 REMOVAL AND INSTALLATION OF UNIT

Remove and install following units as explained in the flow chart.

1. MAST
1) REMOVAL

Fork Carriage

(1) Forks

(D Lower the fork carriage until the forks are
approximately 25mm(1in) from the floor.

(@ Turn knob up and slide one fork at a time
toward the center of the carriage where a
notch has been cut in the bottom plate
for easy removal.

(3) Remove only one fork at a time.

# On larger forks it may be necessary to
use a block of wood.

(2) Backrest(If necessary)

(D Remove bolts securing backrest to fork
carriage. Disassemble the backrest from
the carriage.

(8) Carriage

(D With the mast vertical, raise the carriage
high enough to place blocks under the
load forks. This is done to create slack in
the load chains when the carriage is
lowered. Lower the carriage all the way
down to the floor. Make sure the carriage
is level, this will prevent any binding when
the mast is raised.

Mast

Carriage

Fork

Rolled pin

:

Center notch

15BT9USM0202

l

15BTOUSMO0203

Block
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While supporting lift chains, remove the .
@ pporting & —¥h_—Lift chain

split pins and slide out chain anchor pins & | Outer mast
o &

from the chain anchors of stationary ‘ A !

upright. @Ik }_

15BT9USM0205

(3 Pull the chains out of the sheaves and
drape them over the front of the carriage.

Lift chain
Block

15BT9USM0206

@ Slowly raise inner mast upright until mast 7
clears top of fork carriage. Move \
carriage to work area and lower the Inner mast —— I
mast. !

A Make sure that carriage remains on Ss
floor and does not bind while mast is
being raised. %

T T
&

® Inspect all parts for wear or damage.
Replace all worn or damaged parts.

o000

Lift chain

15BTOUSM0207
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(4) Piping

(@ Loosen the bolts (2EA) of the weld-
connector (2) from low crossmember of
the outer mast.

(2) Disconnect the connectors from the lift
cylinders.

(3 Disassemble the velocity fuse valve (1),
hoses, and weld-connector (2).

(5) Lift cylinder

(D Loosen hexagonal bolts and remove
washers securing the lift cylinders to
outer mast.

2 Bind the lift cylinder with overhead hoist
rope and pull up so that the rope has no
slack or binding.

A Make sure that the lift cylinder be
tightened firmly for safety.

@ Loosen and remove hexagon bolts and
clamp securing the lift cylinder to outer
mast.

@ Using an overhead hoist, slowly raise the
inner mast high enough to clear lift
cylinder.

(® Using an overhead hoist, draw out lift
cylinder carefully and put down on the
work floor.
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— Quter mast
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1 Inner mast
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Lift cylinder

b Outer mast
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(6) Inner mast

(D Using an overhead hoist raise the inner
mast straight and carefully draw out of
outer mast section.

A Be careful the mast not to swing or fall.

(7) Tilt cylinder pin

(D Attach a crane to the stay at the top of
the outer mast, and raise enough to
sustain jacked up machine.

% This operation is carried out from under
the machine, so use a pit, or if there is no
pit, jack up the machine and loosen with
on impact wrench.

(2 Remove the socket bolts, washers from
the mast mounting pins and take out the
mast mounting pins, and then slowly
raise up the outer mast
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—— Outer mast
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B
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— Outer mast
>4
Tilt cylinder
g Socket bolt

P Q%* Washer

Mast mounting pin

Bushing
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2) INSTALLATION

After assembling mast components totally without piping connections, install mast assembly to the

equipment.

% Installation procedure for each of mast component is the reverse of the removal procedure.

(1) Brone bushings

(D Check the inside of the bronze bushings for wear which are the contact area with the mast

mounting pins.

(2) Jack up the machine so that the front is raised and then using an overhead hoist assemble outer

mast to drive axle unit.

(2) Tilt cylinder pin

Hold the mast with a crane, operate the tilt control lever and align the holes, then knock the pin.

(3) Lift cylinder installation and adjustment

(D Assemble the lift cylinder inside the outer
mast, then tighten the stopper bolt. If the
cylinder assembly has been replaced,
adjust as follows so that the left and right
cylinders are synchronized at the maximum
lifting height.

2 Assemble the cylinder rod to the inner
mast, and check the left-to-right play of the
mast at the maximum lifting height.

x If play is to LEFT, install adjustment shim to
LEFT cylinder.

x If play is to RIGHT, install adjustment shim
to RIGHT cylinder.
- Shim thickness : 1.0mm(0.04in)
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2. POWER TRAIN ASSEMBLY
1) REMOVAL

Mast &
Counterweight

Brake
piping

Drive Unit

(1) Mast and counterweight
Refer to section on mast (Page 2-5)

After removing mast, remove the
counterweight to prevent the truck from
turning over.

(2) Brake piping
Disconnect the brake piping from the drive
unit.

(3)Drive unit & motor assy

* Drain the oil before disassembling the
drive unit.

@ Unscrew five wheel nuts and remove the
wheel.

2-7

Mounting bolt
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Brake master
cylinder

Drive line

assy-RH 70 B

SSoa, Drive line

=14 4 assy-LH
W,

15BT9USM0214

Drive unit &
motor assy

Wheel nut
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(@ Remove three hexagon bolts holding the
drive motor in place.

(3 Carefully remove the drive motor from
the drive unit.
USE pm 4010 page DWG

@ Loosen seven mounting bolts on the
truck frame and carefully take out the
drive unit.

2) INSTALLATION

Installation is the reverse order of removal,
but be careful of the following tightening
torque.

- Tightening torque

ltem kgf - m Ibf - ft
Drive motor (1) 56~82 40.5~59.3
Drive unit (2) 125~15 90.4 ~ 109
Wheel nut (3) 125~ 155 90.4 ~ 112

Drive motor

Drive unit

Bolt

15BTOUSMO0216

Drive unit
0
o Mounting bolt

15BT9USM0217]
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3. ELECTRICAL COMPONENTS
Before removing each component, disconnect cables and earth lines attached to the component.

1) REMOVAL

Battery conncetor Battery
& cover
Counterweight Pump motor

15BT9USM0219

(1) Battery

A Before pulling out the battery plug, tilt the mast forward a little, and lower the fork to the
lowest position.
The batteries weigh from around 780kg to 950 kg so the extreme care must be taken when
handling them.

(D Disconnect the battery connector.
Release the battery cover latch and open
the battery cover.

tery

cover 15BT9USM0220

2 Using a battery hanger, carefully raise
the battery assembly.

#* Be careful not to damage overhead
guard or control system.
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(2) Pump motor

(D Lower the fork to floor.

(2) Remove floor mat and rear floor plate.
Disconnect the wiring of pump motor.

(3 Empty all hydraulic oil in the hydraulic tank.
@ Disconnect the hydraulic hoses form the
gear pump.

(© Remove the nuts of the motor mounting
bracket.
® Lift the motor & pump ass'y with a crane.

(@ Remove the mounting bolts of the motor
and remove the bracket.

2-10
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4. STEERING AXLE
1) 15/18/20BT-9U

(1) Removal

Counterweight Mogglt;ng Rear wheels

Mounting bolt 15BTOUSM0225

@ Counterweight
Install a liting tool in the counterweight, and raise with a crane.
Remove the mounting bolts, raise slightly and move to the rear.
- Weight of counterweight(standard)

15BT-9U 575kg (12671
18BT-9U 655k (14441b)
20BT-9U 790kg (17411b)

- Tightening torque : 85~115 kgf - m (614~831Ibf - ft)

@ Battery connector
Disconnect the battery connector. Pull with handle

Disconnect
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@W 5= f Command Sensor|

L &

== Force Feedback

W g Device
-_"Qia_

Steering Wheel *@

15BTOUSMO0501

1 Hole (connection to Forklift chassis) 5  Steering controller 8 Angle sensor
2 Helical gear (3 stage) 6 Steering controller connection 9  Axle carrier

3 Motor controller unit 7 Connection for angles-of- 10 Output flange
4  AC Steering motor rotation sensor

@ Cable

Disconnect the cable connection from steering wheel (TFD) to steering controller.

@ Loosen socket bolts and remove steering motor assy from steering axle bracket.

(& Jacking up the chassis of truck.
Loosen the hub nut and take off the steering wheel tire assembly.

® Remove the hub cap. Pull out split pin and remove castle nut and washer.
(D Loosen bolts and remove steering axle assy from chassis.

% Refer to Section 5. Steering System for more details.
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SECTION 3 POWER TRAIN SYSTEM
'GROUP 1 STRUCTURE AND OPERATION |

1. DRIVE UNIT
1) STRUCTURE
(1) Housing

/ l'k_l
f'l |
5—O ~—5
—8 b‘—6
15BT9USMO1

1 Housing 4  Cylinderical Pin 7  Breather
2 Housing Cover 5 Sealing Ring 8 Type Plate
3 Cap Screw 6 Screw Plug 9 Screw Plug
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(2) Brake Parts

1 Axial Bearing

2 Cylindrical Pin

3  Outer Clutch Disc
4 Inner Clutch Disc
(3) Input

oo N o o

11
15BT9USMO0302
Pressure Disc 9 Sealing Ring
Pressure Disc 10 Pin
Compression Spring 11 Brake Lever
Fixing Plate

1 Drive Pinion

15BT9USM0303

2 Spur Gear
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(4) Output

NOoO ok~ o=

Wheel Shaft
Planet Carrier
Ring Gear
Planetary Gear
Wheel Stud
Slotted Nut
Sealing Ring

10
11
12
13
14

Torx Screw

Nilos Ring

Shaft Seal

Needle Sleeve
Tapered Roller Bearing
Tapered Roller Bearing
O-Ring

3-3
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15 Ball bearing

16 Protection Cap
17 Ball Bearing

18 Inner Disc Carrier
19 Torx Screw



2) SPECIFICATION

ltem Unit Specification
Max. output torque N-m 1320
Max. static wheel load kg/lb 2850/8818
Max. input speed rpm 5000
Gear ratio available - 14.0t0 26.6
Weight with oil kg/lb Up to 78/171
Oil quantity(ATF) 1S - qt 0.35/0.36
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3) PRINCLPLE OF OPERATION
(1) Outline of the power transmission system

The drive units are composed of the drive unit (LH) and the drive unit (RH) which are connected
with the motor as a power transmission system to assemble the drive wheel for the battery type
fork lift.

15BTOUSMO0305

1 Drive unit (LH) 2 Motor 3  Drive unit (RH)

The power of the drive motor which is received from signal of the controller transmits to the dirve
gear and the power transfered from the drive gear transmits to the drive wheel via the planetary
gear and wheel hub. As a result, it is able to drive to forward and reverse of the fork lift.
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(2) Principle of the operation

@ Structure of the drive unit

1 Housing 3 Brake lever 4 Motor
2 Cover

15BT9USMO0306

® Technical description
The Drive Unit is only designed for use in fork-lift trucks (front-wheel drive concept
for electric counter balanced lift trucks).
The Drive Unit is equipped with an integrated service and parking brake.
Depending on the application, The Drive Unit may be used in vehicles up to a maximum
static wheel load of 2850 kg. The Drive Unit is attached to the vehicle chassis by fixtures
mounted on the drive unit. The following optional accessories are always available to
complete the Gearbox into a drive unit:
- Electric drive motor
- Wheel
- Fixing elements
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' GROUP 2 TROUBLESHOOTING

Problem

Cause

Remedy

1. High-pitch hitting
noise(depending on rpm)

- Teeth of spur gear stage damaged
when mounting motor

- Check gear teeth of input pinion and
spur gear for damage
(Replace a damaged input pinion; if
the spur gear is damaged, you may
carefully refile the gear teeth using a
diamond file.)

2. High-pitch, singing
noise

- Mechanical engine connection
defective motor bearing defective

- Check motor dimensions and motor
connection and if necessary retighten
input pinion to hub.

Inspect motor and replace if
necessary

3. Dull, grinding noise

- Defective Wheel bearing

- Inspect wheel bearing, replace if

necessaryl
- Incorrect bearing pretension of - Check bearing pretension, correct if
wheel bearing necessary

- Defective teeth in planetary gear

- Inspect planetary stage gear set and
wheel bearing, replace if necessary

4. Bleeder

- Qil level too high

- Check oil level, correct if necessary

5. Housing cover

- Bolts not tightened to specified torque

- Check tightening torque, retighten
bolts if necessary

6. Gear shaft

- Radial shaft sealing ring damaged or

worn

- Check radial shaft sealing ring,
replace if necessary

7. Brake Lever

- Defective sealing ring

- Check sealing ring, replace if
necessary

8. Screw plugs

- Screw plugs not tightened to speci-
fied torque

- Incorrect or defective sealing ring
mounted

- Check tightening torque, if necessary
retighten bolts

- Remove screw plugs and use
genuine sealing rings

9. Motor Connection

- Defective motor O-ring

- Remove motor and replce O-ring

- Service brake blocked

10. Motor - Worn radial shaft sealing ring on - If necessary replce motor
motor shaft
- Defective connecting cable/loose - Replaceftighten connecting cable
- Carbon brushes(if fitted) fretted/worn | . Replace carbon brushes
+ Insulation burned through - Replace motor
11. Drive unit - Blocked motor/gear box - Replce motor/gear box

- Carry out maintenance/repair to
service brake
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12. Foot brake

- Air in hydraulic system

- Worn brake discs

- Worn axial slide bearing
- Ruptured brake cable

- Bleed or top up brake fluid
- Replace brake discs

- Replace axial slide bearing
- Replace brake cable
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' GROUP 3 DISASSEMBLY AND ASSEMBLY

1. Disassembly

Drain oil from transmission before removal of the drive unit. Loosen and remove the wheel nuts as
well as take off the drive wheel. See the related chapter for further work on the drive motor of the drive
unit.

1) REMOVAL OF THE DRIVE UNIT

(1) Removal of Drive unit. (refer to see page 2-8)

Drive motor

Drive unit

15BT9USM0307

2) REMOVAL OF THE DRIVE MOTOR

(1) Drive motor and accessories mounted to
the drive motor have to be disconnected.

(2) Take off cautiously the drive motor from
the drive unit.

A Do not damage the teeth of the motor
pinion and the spur gear.
Damages can cause louder running
noises.

% In case of an inadequate removal of the B 15BTOUOM0308

drive motor from the drive unit there is
danger to damage the sealing surface for
the O-ring in the housing.

If only the drive motor is removed, the
released drive unit opening is to be sealed
in order to avoid that dirt can get inside
the drive unit.
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2. GENERAL INSTRUCTIONS FOR CORRECT DISASSEMBLY AND REASSEMBLY

Cleanliness is essential for a correct work.

Drive unit removed from the vehicle have to be cleaned prior to opening.

Special care and cleanliness are essential for a correct disassembly and reassembly of the unit as
well as for the installation of each spare part. A fault during installation can result in an early wear and
chips as well as foreign particles in the unit could cause fatal damage in the drive unit.

Prior to reassembly all parts must be cleaned and inspected for wear and other defects.

It would be a false economy to reinstall parts which are not in a perfect condition.

All parts have to be oiled carefully during reassembly. Apply a sealing compound onto housing-and
cover faces, which must be tight towards the outside.

For heating of bearings etc. use heating plates, heating elements or heating furnaces.
Never heat directly with an open flame. This avoids damage to the bearings.

If not otherwise indicated heat ball bearings, gears, flanges etc. to approx. 90-100°C.

Parts which have been mounted in a warm condition must be subsequently installed after cooling
down to ensure a perfect contact.
Lubricate both parts before shafts, bearings etc. are pressed into position.

For reassembly all of the indicated setting values, test data and tightening torques must be observed.
HYUNDAI-units will be filled with oil after repair work.

The following description of disassembly and reassembly serves to inform both the after-sales service.
% Centers of HYUNDAI and of the vehicle manufacturer, where adequate workshop facilities and
trained specialists are present.
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3. DISASSEMBLY OF THE DRIVE UNIT

1) Motor Disassembly

% Always keeps clean working area when
disassebling the drive unit.

(1) Clamp the drive unit in the assembly
fixture and turn the drive unit.

(2) Fasten the motor to suitable lifting gear
using approved attachment equipment.

(8) Undo the 3 Allen bolts and remove.

(4) Carefully remove the motor from the drive unit
and set it down on a suitable support piece.
Secure the motor against falling.

311
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2) Removing the Housing cover
% The brake lever shall be removed before
removing the housing cover.

(1) Undo the 8 Allen bolts and remove from the
housing cover.

(2) Release the housing cover using assembly
levers and raise slightly and evenly.

(8) Remove the housing cover from housing.

# Inner disc carrier
(4) Place the cover assembly onto a suitable
support and assure an even and stable rest.
Place the strap around the spur gear and
tighten it by using the wrench lever.
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(5) Hold the spur gear tight using the strap
wrench. Undo the 6 Torx bolts.

(6) Manually remove the retaining plate from
the spur gear together with the 6 Torx bolts.

(7) Manually remove the 3 pressure springs
1.6x8.0x21.5 from the spur gear.

(8) Manually remove the inner disc carrier
from the pressure disc.
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(9) Manually remove the pressure disc from gl T
spur gear. a : "

# Spur gear
(10) Remove the spur gear retaining ring.
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(11) By levering the spur gear alternately on
both sides, manually remove it from the
housing cover.

% Be careful not to damage the toothing
when levering.

(12) Remove the grooved ball roller bearing
from the spur gear using tool and the
hand lever press.

% Risk of accident and injury from crushing.
When pressing out the grooved ball roller
bearing, do not place hands between the
punch and the tool.
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# Axial bearing
(13) Lever the axial bearing out of the housing
cover using a screw driver and remove.

# Cylinderical pin &
(14) Remove the 2 cylindrical pins from the ;
housing cover. If one or both of the
cylindrical pins remain in the housing

during disassembly, they shall be
removed using pliers. The pins will be
destroyed in the process and shall be
replaced during reassembly.

15BT9USM0326
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3) Housing disassembly

% When changing the disc set in one gearbox, the disc set of the gearbox on the other side of the
vehicle shall also be changed. If this is disregarded, there may be a pronounced difference in
braking effect between the left-hand and right-hand gearbox. The difference in braking effect may
lead to longer braking distances or to the vehicle breaking out to the side. Iways keeps clean
working area when disassebling the drive unit.

# Brake disc set
(1) Remove the brake disc from the internal
gear.

# Protective cap
(2) Release the protective cap from the wheel
shaft and remove manually.

15BT9USM0328
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# Cylindrical pin

©)

Remove the cylindrical pin which secures
the grooved nut from the wheel shaft.

To do this, screw the thread of Pinion
extractor with hammer stroke fully into the
cylindrical pin. Slide the hammer upwards
several times with enough drive to pull out
the cylindrical pin.

Grooved nut
Undo the grooved nut from the wheel shaft
and remove manually.
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(5) Place the housing on the press table with
the mating surface facing downwards.

# Planet carrier
(6) Press the planet carrier out of the
housingousing sub assy.

% Risk of accident and injury from crushing.
When pressing out the planet carrier, do
not place hands between the punch and
the tool.

(7) Remove the planet carrier from the housing.

(8) Remove O-ring from planet carrier by
hand.
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(9) Clamp the housing in the assembly
fixtures. Remove the spacers from the
housing.

15BT9USMO0335

# Planetary gears
(10) Version with 3 planet gears
Clamp the planet carrier in a vice.
Fit the jaws of the vice with protective
jaws (e.g. copper, aluminium or brass) to
prevent the surfaces from being
damaged.

15BT9USMO0336

Remove the 3 planetary gears
from the planet gear.

15BT9USMO0336

(11) Version with 4 planet gears
Clamp the planet carrier in a vice.
Fit the jaws of the vice with protective jaws
(e.g. copper, aluminium or brass) to
prevent the surfaces from being damaged.

Remove the 4 planetary gears from the
planet gear.

3-20



# Gear shaft
(12) Drive the wheel shaft out of the housing.
Secure the drive against falling from below
with your hand.

15BT9USMO0338

# Wheel shaft taper roller bearing
(13)If necessary, heat the taper roller bearing

to facilitate removal. Wear prescribed
protective equipment and use appropriate
tools.
Remove the wheel shaft side taper roller
bearing from the wheel shaft. If necessary,
heat the taper roller bearing.

x Risk of accident and injury caused by hot
surface.

15BT9USMO0339

(14)Remove the planet carrier side taper
roller bearing.

15BTOUSMO0340

# Internal gear
(15) Remove the 12 Torx bolts from the internal
gear.

15BT9USMO0341
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(16) Remove the internal gear from the
housing.

If the internal gear is damaged, it shall be
replaced as a complete unit.

# Wheel shaft sealing ring

(17) Drive the sealing ring downwards and out
of the housing by impacting it alternately on
opposite sides.
The shaft sealing ring is destroyed in the
process. During reassembly, a new shaft
sealing ring shall be used.

# Wheel shaft side bearing cup
(18) Drive the wheel shaft side bearing cup
of the taper roller bearing downwards and
out of the housing by impacting it
alternately on opposite sides.

# Planet carrier side wheel shaft
(19) Drive the planet carrier side bearing cup
of the taper roller bearing downwards and
out of the housing by impacting it alternately
on opposite sides.
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# Wheel shaft sided sealing
(20) Disassemble the sealing ring by using a
chisel.
The sealing ring is destroyed in the
process. During reassembly, a new
sealing ring shall be used.

3-23




3. ASSEMBLY OF THE DRIVE UNIT

1) Housing reassembly
# Wheel shaft sided sealing ring
(1) Place the wheel shaft sided sealing ring
onto the transmission housing
Make sure that the sealing lip is facing
upwards.

(2) Drive up the sealing ring into the
transmission housing against the block.

# Shaft sealing ring
(3) Place the shaft sealing ring into the tool
(Assembly mandrel).
The closed side of the shaft sealing ring
shall be facing the flange connection for
the wheel.

(4) Drive the shaft seal into the bore by using
an assembly mandrel.
The shaft seal has reached its correct
position as soon as its upper surface has
reached at least the lower end of the
bore's chamfer.
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# Wheel shaft side bearing seat
(5) Clean the wheel shaft side bearing seat
of the taper roller bearing in the housing .

(6) Drive the wheel shaft side bearing cup of

the taper roller bearing into the bearing
seat.
The inside of the bearing cup shall narrow
to a taper towards the bearing seat and
the wide edge of the bearing cup shall be
positioned at the bottom.

(7) Coat the inner lip of the shaft sealing ring
with multipurpose _ s
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# Planet carrier side bearing seat
(8) Drive the planet carrier side bearing cup
of the taper roller bearing into the bearing
seat.

The inside of the bearing cup shall narrow
to a taper towards the bearing seat and
the wide edge of the bearing cup shall be
positioned at the bottom. Drive in the
bearing cup until a dull metallic sound
signals that the bearing cup is resting
against the bearing seat.

15BT9USMO0355

15BT9USMO03585
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# Internal gear
(9) Manually slot the toothed disc into the
internal gear.
Lay the ring into the groove of the internal
gear.
Place the internal gear into the housing
by hand.

The opening of the ringshall be visible (see
arrow). Bolt on the internal gear with 12 Torx
bolts .

(D Pretighten the bolts with a compressed-
air screw driver in a cross wise pattern.

@ Firmly tighten the bolts using a torque
wrench.

When tightening the bolts, note the
tightening torque of 79 Nm.

Check whether it is still possible to move

the internal gear in a rocking motion after
tightening the bolts. If it is possible, continue
with work. If it is not: Remove the internal
gear again and replace it.

Remove from the housing all the parts which
have so far been installed and replace the
housing.

15BT9USMO0356

# Gear shaft
(10) Coat the Nilos ring with multipurpose
grease.

15BT9USMO0357
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(11) Slide the Nilos ring onto the wheel shaft.

(12) Fit taper roller bearing on gear wheel
side to gear shaft by hand.

(13) Press taper roller bearing on gear wheel
side onto gear shaft using lever press
and tool.

Plunger of lever press, tool and gear
shaft must align vertically with no offset.

(14) Grease the taper roller bearing.
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(15) Place the wheel shaft on the press table
so that the wheel studs point downwards.
The wheel shaft shall stand on a suitable
sleeve and the wheel studs shall be clear
of the table.

(16) Fit the housing perpendicularly onto the
wheel shaft.
The mating surface of the housing shall
face upwards.

(17) Place the taper roller bearing onto the
seat of the wheel shaft.

(18) Press the planet carrier side taper roller
bearing onto the wheel shaft.

The punch of the hand lever press, tool
and taper roller bearing shall be
positioned vertically to each other without
deflection.
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(19) Check the wheel shaft for smooth running. It
shall be possible to move the wheel shaft
easily by hand. In order that the taper rollers
can align themselves correctly in the bearing
races, a soft head hammer should be used
to tap at various points around the wheel
shaft. If the taper rollers are correctly
aligned, continue with the work. If they are
not: Remove the wheel shaft again. Check
both bearings (wheel shaft side and planet
carrier side) for any damage which may
have occurred during the press fitting
procedure. If damage is found, remove the
bearings and replace with new ones.

# Measuring and adjusting
(20) Measuring the distance between the
bearing surface of the taper roller bearing
and the surface of the wheel shaft.
(D Rest spacer on the mating surface of the
housing.
(2) Set the depth gauge onto spacer.

It shall be ensured that the greatest possible
contact area of the depth gauge is resting on
spacer.

@ Adjust the depth gauge to the surface of the

wheel shaft.

@ In the position, zero the depth gauge.

(® Adjust the depth gauge to the surface of the

taper roller bearing

® Read off the difference between the two

settings.

(7 Repeat the measurement on the opposite
side. The difference in measurement may
not exceed 0.5 mm.

Select spacers. The thickness of the spacer
set shall be the same as the difference be-
tween the measurements. A preloading on
the wheel shaft is then achieved. The
preloading on the wheel shaft shall be
between 3 and 7 Nm.

15BT9USMO0368
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# Planet carrier
(21) O-ring and press on planet carrier by
hand.

(22) Coat the toothing of the planet carrier
and the o-ring with Kliberplex BEM
34-132 (KlUber Lubrication) or Optimol
White Paste T.

(23) Blow out the seating of the planet carrier
in the housing with compressed air and
fit the planet carrier.

(24) Place the housing on the press table so
that the wheel shaft is facing downwards.
The wheel shaft shall stand on a suitable
sleeve and the wheel studs shall be clear
of the table.
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(25) Press the planet carrier into the wheel shaft.
Make sure that the outer toothing of the
planet carrier and the inner toothing of the
wheel shaft mesh together correctly.

The punch of the hand lever press, tool and
wheel shaft shall be positioned vertically to
each other without deflection.

% Risk of accident and injury from crushing.
When pressing in the planet carrier, do not
place hands between the punch and the tool.

(26)Manually check the wheel shaft for ease of
movement in the housing.
It shall be possible to turn the wheel shaft
easily by hand.

# Grooved nut
(27) Fit the grooved nut to the wheel shaft.
Fit tool to the grooved nut.
Slightly tighten the grooved nut with
compressed-air screwdriver.
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(28) Fit tool to the wheel shaft and lock in
place with the screws Tighten the
grooved nut to a tightening torque of
535 Nm.

(29) Remove tool from the wheel shaft and
check the wheel shaft for freedom of
movement.

The wheel shaft shall be easy to turn in
the housing.

# Wheel shaft drag torque

(30) Check the drag torque on the wheel shaft.
(D Attach tool 11 to the wheel shaft.
@ Attach the torque wrench with transition
piece.
@ Turn the wheel shaft with the torque
wrench.
@ Read off the drag torque from the torque
wrench.

The drag torque shall be between 3 and 7
Nm. If it is, continue with the work.

If it is not: Correct the spacers as follows:
Drag torque too high : The spacers chosen
are too thick—Remove parts back to the
work and redetermine the correct spacer
thicknesses.

Drag torque too low : The spacers chosen
are too thin — Remove parts back to work
step 5 and redetermine the correct spacer
thicknesses.
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(31) Drive the collar of the grooved nut by means
of a chisel (edge of the chisel must be a
radius of approx. 2.0 mm) into the recesses
of the planet carrier.

% Use a chisel with a rounded edge only. A
sharp edge may can damage the shoulder
of the slotted nut.

# Cylinderical pin
(32) Insert the cylindrical pin into the wheel
shaft and drive it in.
The taper on the cylindrical pin shall
point downwards.

3-34



# Protective cap
(83) Fit the protective cap to the wheel shaft
and tap it lightly until it snaps into place.

# Planetary gears
(34) Version with 3 planet gears
Place a planet gear with pre-assembled
cylindrical roller bearing straight onto one
of the pins of the planet carrier.

Do not tilt the planet gear. Face upwards
the identification mark of the planet gear.

(35) Drive in the planet gear including the
cylindrical roller bearing until reaching the
limit stop. Use a hammer and a striking
mandrel. Drive in the remaining two pre-
assembled planet gears by using the same
method. Note the correct meshing of the
teeth of both planet gears and ring gear.

(36) Apply a pining by using tool to lock the
planet gears.

The pining is done correcly as soon as the
axial play of the planet gear's cylindrical
roller bearings on the bolts has
dissappeared completely.
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2) Housing cover reassembly
# Grooved ball roller bearing
(1) Press the grooved ball roller bearing into the
spur gear using the hand lever press.
The punch of the hand lever press, tool and
brake piston shall be positioned vertically to
each other without deflection.

Manually check the grooved ball roller
bearing ment in the spur gear.

It shall be possible to turn the grooved ball
roller bearing easily by hand.

if it is easy to turn, continue with the work.

If it is not: Check the bearing for any damage
which may have occurred during the press
fitting procedure. If damage is found, remove
the bearing and replace with a new one.

# Spur gear

(2) Place the housing cover on a suitable
support piece on the hand lever press, with
the mating surface facing upwards.

The housing cover shall be empty.

(3) Press the spur gear onto the housing cover.

The side of the spur being worked on shall
face upwards.

The punch of the hand lever press and input
pinion shall be positioned vertically to each
other without deflection.
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(4) Manually check the spur gear for smooth
running
The input pinion shall be easy to turn.
If it is, continue with the work.
If it is not : Check the bearing for any
damage which may have occurred during
the press fitting procedure.
If damage is found, remove the bearing
and replace with a new one.

15BTOUSMO0388

(5) Remove the housing cover from the hand
lever press and place it in the assembly
fixture with the mating surface facing
upwards.

# Axial bearing -
(6) Check the heigh of the cylindrical pin g b
(109.020) for a value of 5,5mm -0.3. If the —Eatal AN

D
measured value is found different from the § JE
L5

given specification please remove the
cylindrical pin (109.020) by using pliers and
replace it by a new one installed at the correct |,

mounting height. d
101.020

I 15BT9USM0390
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(7) Insert the axial bearing in the housing cover
by hand.
The lubrication groove of the axial bearing
shall face upwards.

Please assure proper position of the axial
bearing related to the cylindrical pin.

109.02

(8) Insert the spur gear retaining ring.

# Inner disc carrier
(9) Place the pressure plate on the spur gear by
hand.

The bulge in the pressure plate shall be at the
top. The holes in the pressure plate and the
spur gear shall be positioned on top of each
other.
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(10) Fit the inner disc carrier onto the spur gear )
by hand.
The inner disc carrier fits onto the spur gear
in one position only. Find out by trial and
error the position in which the inner disc
carrier needs to be set in relation to the spur
gear.

(11) Insert the 3 pressure springs 1.6 x 8.0 x
21.5 into the inner disc carrier by hand.

(12) Place the fixing plate over the pressure spring
by hand. The springs shall be firmly seated in
the recesses in the retaining ring.

> =
i g4 aaanbhbb
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(13) Insert the 6 Torx bolts into the fixing plate and
screw them down into the spur gear tighten
them by hand.

Place the cover assembly onto a suitable
support (e.g. 2 pcs. of wooden strips) and
assure an even and stable rest. Place the
strap around the spur gear and tighten it by
using the wrench lever. Spur gear must be
free from grease and oil residue.

(14) Hold the spur gear tight using the strap
wrench. Tighten the 6 Torx bolts to a
tightening torque of 70Nm using an
adjustable compressed-air screwdriver.

The bolts shall be tightened in a
crosswise pattern.
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# Disc set

(15) Place the disc set — consisting of 3 driven
discs, 4 drive discs and 1 pressure disc— into
the internal gear.
@D Insert the pressure disc.
@ Insert a drive disc.
@ Insert a driven disc.
@ Insert drive and driven discs alternately.
Insert the driven discs so that the side on
which the teeth are rounded off faces
upwards. The driven discs are completely
even in circumference direction. They are
non-sinusoidal. You do not need to bring
them in a specific order prior installation.

(16) Determining the thickness of the pressure disc
W=X+Y, Z=V-W

Z [mm] Pressure disc thickness
5.58106.10 4.8 mm thick
6.11 10 6.70 5.3 mm thick
6.71 to 7.22 5.8 mm thick

“X” is the distance between the plane face of
the cover and plane face of the pressure disc.
“Y”is the thickness of the disc set when it is
compressed.

“W”is a reference dimension calculated by
adding X and Y.

“V” is the distance between the plane face of
the housing and the contact surface of the
pressure disc in the internal gear.

“Z’ is a reference dimension calculated by
subtracting V and W.

15BT9USM03100
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(17) Arrange the driven discs.
The teeth on all driven discs shall be
positioned precisely in line with each other.

(18) Coat the mating surface of the housing
and the housing cover with Loctite 574.

(19) Fit the housing cover to the housing by
hand.
Care shall be taken to ensure that the
guide of the inner disc carrier comes to
rest in the needle sleeve.

15BT9USMO£
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# Cylinder pin
(20) Drive the cylindrical pin into the housing.

The cylindrical pins shall be driven in so that

they are flush with the surface.

(21) Screw the 8 Allen bolts into the housing
cover by hand and slightly tighten with a
compressed air screwdriver.

3-43

15BT9USMO03105




(22) Tighten the 8 Allen bolts to a tightening
torque of 9.5 Nm.

(23) Manually check the wheel shaft for
smooth running.
It shall be possible to move the wheel
shaft easily by hand.
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3) Motor reassembly
# Motor

(1) Fasten the motor to suitable lifting gear using

approved attachment equipment.

(2) Position the motor in front of the drive unit
and manually mesh the motor pinion with
the spur gear pinion.

When meshing the motor pinion with the
spur gear, make sure that both sets of
teeth are not tilted or damaged.

The motor connections shall be at

the top in the installation position.

(3) Fasten the motor to the drive unit with the
3 Allen bolts.

Screw in the shorter Allen bolt at the top of
the drive unit and each of the two other
bolts into the right hand and left-hand side
of the drive unit.

(4) Firmly tighten the 3 Allen bolts to a
tightening torque of 23Nm.
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SECTION 4 BRAKE SYSTEM

' GROUP 1 STRUCTURE AND FUNCTION

1. OUTLINE

There are two brake systems, the service brake system and the parking brake system.

In the service brake system, oil pressure is generated in the master cylinder by treading on the brake
pedal. This pressure causes the brake lever to press the pressure pin which gives braking pressure to

the disk carrier.

In the parking brake system, the brake is operated automatically by electric control. This E-Brake is

installed in the motor.

2. SPECIFICATION

1) BRAKE
ltem Unit Specification

Brake type Front wheel, Wet disc brake
Brake fluid Brake Fluid DOT 3
Max. brake torque N - m (at 60bar) 2450
Max. braking pressure bar 140
Oil volume cc 500

2) PARKING BRAKE

ltem Specification

Type Electric Auto parking (2EA)
Norminal Static Torque 60nm
Max. rotation speed 5500rpm
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3. BRAKE PEDAL AND PIPING

Drive line
assembly(RH)

Drive line
assembly(LH)

15BTOUSMO0401

1 Brake pedal & bracket assy 3 Brake master cylinder 4 5Way Block
2 Reservoir tank assy

4. PARKING BRAKE (E-BRAKE)

—9
_—10
| -
4
15BT9USM0402
1 Screw cap 5 Hub 8 Flange
2  Fitting screw 6 Armature 9 Spring
3 Flange 7 Friction disc 10 Inductor
4  Pin
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5. BRAKE MASTER CYLINDER

1) STRUCTURE

(o2 BN -GS I \C I

Body
Secondary cup
Piston

Spacer
Primary cup
Spring seat

o

11
12

Spring

Check valve assembly
Union bolt

Cap

Retaining ring

Boot
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13
14
15
16

Plate
Cap
Gasket
Union
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2) DISASSEMBLY AND ASSEMBLY

(1) Remove the boot(12).
(2) Take out the retaining ring(11) and plate(13).
(3) Take out the piston(3), secondary cup(2), spacer(4), primary cup(5), spring seat(6), spring(7) and
check valve assembly(8) from cylinder.
(4) Perform assembly in reverse order of disassembly and add special working.
- Body and metallic parts should be washed and cleaned with petroleum solvents then dry the
parts by air. Rubber parts should be washed with brake oil.
- Coat the rubber grease inner surface of cylinder.

2) INSPECTION
(1) Cylinder
Check the corrosion and pitching of inner surface of cylinder.
If any defects are noted, replace the parts.

(2) Piston
Check for wear of piston, replace the piston if necessary.

ltem Standard gap Allowable limit

Gap of cylinder and piston 0.020~0.080mm 0.2mm

(3) Rubber parts
Check for wear of secondary cup and primary cup and replace them with new ones if necessary.
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' GROUP 2 OPERATIONAL CHECKS AND TROUBLESHOOTING

1. OPERATIONAL CHECKS

1) BRAKE PIPING

(1) Check pipes, hoses and joints for damage, oil leakage or interference.
(2) Operate brake pedal and check operating force when pedal in depressed. Check also change in
operating force, and change in position of pedal when pedal is kept depressed.

2) BRAKING FORCE

(1) Select a dry, flat, paved surface and, drive truck at maximum speed. When signal is given, stop
truck immediately and measure distance from point where signal was given to point where truck

stopped(unloaded)

- Stopping distance : Within 5m(16' 5")
(2) Check that there is no pulling of steering wheel, pulling by brakes to one side or abnormal noise
when making emergency stops.

3) Trouble shooting

Problem

Cause

Remedy

Brakes do not work

- Oil leakage in the system or ail to low

low in tank.

- Air trapped in the system.

- Worn out of deteriorated piston cup in

master cylinder resulting in oil leakage

- Repair oil leakage. After bleeding fill

fill oil tank of master cylinder to speci-
fied level with brake oil.

- Bleed air completely from the brake

lever.

- Inspect cylinder and piston for degree

of wear. On satisfactory, replace cup.

Brake pedal travel too large

- Air trapped in the system.

- Bleed air completely out.
- Inspect oil tube joints & connections

and replace leaking parts.

Wheel feel heavy

- Return port in master cylinder closed

by piston cup.

- Inspect master cylinder.
- Repair or replace pedal return spring.
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2. PARKING BRAKE (E-BRAKE)

1. OPERATIONAL CHECKS
1) BRAKE CONNECTION

(1) E-brake has to be supplied with direct current. The polarity does not affect operation.
(2) Switch the equipment on and confirm that the friction disc rotates freely.
2) BRAKING FORCE
(1) Friction faces must kept completely clean of any oil, grease or abrasive dust to get the proper
force. Nominal static torque is 60nm.
3) Trouble shooting

Problem Cause Remedy
Brakes do not release - Power supply is too low. - Adjust power supply.
- Power supply is interrupted. - Reconnect power supply.
- Worn disc. - Replace the brake.
- Coil is damaged. - Replace the brake.
Brake does not brake - Voltage present at switch off position. | - Check power supply.
- Grease on friction faces. - Replace the brake
- Release screws are engaged. - Remove release screws or screws
caps are not too engaged.
Nuisance braking - Power supply is too low. - Adjust power supply.
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 GROUP 3 ADJUSTMENTS

1. ADJUSTMENT OF PEDAL

1) BRAKE PEDAL
(1) Pedal height from floor plate adjust with
stopper bolt.
- Pedal height : 125~130mm (4.9~5.1in)

(2 Play
Adjust with rod of mast cylinder.
- Idle stroke : 4~6mm (0.16~0.23in)

4-7
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SECTION 5 STEERING SYSTEM
'GROUP 1 STRUCTURE AND FUNCTION |

1. LAYOUT

gw = Command Sensor
Th i A
]H"‘\i'T < 1 Force Feedback

'\\jﬁl ) Devics

Steering Wheel "I@

15BT9USMO0501

1 Hole (connection to Forklift chassis) 5  Steering controller 8 Angle sensor
2 Helical gear (3 stage) 6 Steering controller connection 9  Axle carrier

3 Motor controller unit 7 Connection for angles-of- 10 Output flange
4  AC Steering motor rotation sensor

The steering operation by rotating the electric motor using the signal values from the steering sensor
installed under the steering handle. EPS(Electronic Power Steering) system uses the electric motor for
steering to achieve advanced functions such as operating force, lock to lock rev adjustment, and the
correct system. Unlike traditional HPS(Hydraulic Power Steering) system, The electric motor only
operates when the steering wheel is turned. And eliminating unnecessary energy consumption and
noise. Without any hydraulic equipment, oil maintenance is unnecessary and environmentally friendly.
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2. STEERING UNIT STRUCTURE

1) Control Engine Unit

15BT9USM0502

2 Sensor Kit 3  Control Engine Unit

Control Unit

1
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2) Housing

a b~ -

Housing
Housing cover
Cap screw
Cylinder pin
Cover

Cap screw
O-Ring
Cup spring
Breather

0 Type plate

- O© 00 N O
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Sensor
Cap screw
Cap screw
V-ring
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3) Input

a b~ ownn—

Spur gear
Pinion shaft
Ball bearing
Spur gear
Pinion shaft

= © 00 N O»

Ball bearing
Spur gear
Cup spring
Cup spring
Ball bearing

54

11 Ball bearing
*1  Input (Z=72)
*-2  Input (Z=92)
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4) Output

O NO O~ WN =

Output kit

Tapered roller bearing
Tapered roller bearing
Slotted nut

Locking nut

Output flange

Wheel stud

Tapered roller bearing

10
11
12
13
14
15
16

Nilos ring

Tapered roller bearing
Nilos ring

Shim

End shim

Hexagone srew
Protection cap
Retaining ring

5-5

17
18
19
25
26
27
29

29
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Shaft seal

Fitty key

Shim ring
Magnet

Cap screw
Axial shaft seal
Hub



5)OPERATION

The steering system for this forklift truck is EPS. It stands for Electronic Power Steering. The EPS with
integrated helical gear transmission is used in front-wheel-driven 3-wheel counter-balance lift trucks
up to 2 tons lifting capacity for the steering of the rear axle. The EPS is connected with the vehicle
chassis via fixing holes which are cast on the helical gear transmission. The torque for the steering is
generated by an AC motor, which is firmly installed to the helical gear transmission. The AC motor is
an integral part of the motor controller unit. The input pinion is directly mounted on the motor shaft of
the AC motor (in overhung position) and is therefore the 1 st stage of the helical gear transmission. It
is no longer necessary to mount the input pinion separately on the motor shaft.

The three-stage helical gear transmission of the EPS has got a high overall ratio. Fluid grease is used
for lubrication of the gears of the helical gear transmission. Tapered roller bearings are used as axle
carrier and wheel bearings. Ball bearings and tapered roller bearings of the transmission and the
wheel bearing are designed for lifetime lubrication with roller and sliding bearing grease. This multi-
purpose grease is a high-quality lithium-calcium-saponified grease with optimum lubrication
properties for roller bearings.

The EPS is a joint project with the market leader for electronic controllers, ZAPI who delivers the
electric controller unit consisting of AC motor, steering controller and steering software for it.

The speed sensor for feedback of the speed to the steering controller is located directly under the
cover of the AC motor. The angles-of-rotation sensor measures the actual value of the set steering
angle or the angle position of the steering axle. It operates touchless in connection with a magnet
located in the rotation axis of the axle carrier.

This steer-by-wire steering system, with the steering wheel motion being electrically transmitted to
the steered axle, has the following advantages over the current hydrostatic steering system:

Mechanical components are replaced by electrical ones. Advantages regarding space, significantly
reduced installation effort during assembly.

Low energy consumption compared with the hydrostatic steering system.

It is no longer necessary that the hydraulic circuit for the steering is always active.

Low-noise helical gear transmission by optimized gearing technology and excellent damping
characteristics due to fluid grease lubrication.

» Wear-free helical gear transmission with high gear ratio.

* Variable adaptation of the steering ratio.

* Optimized sensor system.

* Plug & Play total system with mechanics, electrics, electronics and software functions from one
source.
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6) TIGHTENING TORQUE AND SPECIFICATION

TAP SIZE : M12X1.75
TAP DEPTH : 24.5MM

DETAILA

<— FRONT REAR —>

15BT9USMO0506
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' GROUP 2 OPERATIONAL CHECKS AND TROUBLESHOOTING

1. OPERATIONAL CHECKS

Check item

Checking procedure

Steering wheel
30-60mm

- Set rear wheels facing straight forward, then turn steering wheel to left and right.

Measure range of steering wheel movement before rear wheel starts to move.
Range should be 30~60mm at rim of steering wheel. If play is too large, adjust

at gear box.

Test steering wheel play with forklift stopped.

Knuckle

- Check knuckle visually or use crack detection method. If the knuckle is bent,
the tire wear is uneven, so check tire wear.

Steering axle

turning radius.

- Ask assistant to drive machine at minimum turning radius.
- Fit bar and a piece of chalk at outside edge of counterweight to mark line of

- Min turning radius(Outside) : Refer to page 1-5 (Specifications)

2. TROUBLESHOOTING
1) STEERING SYSTEM

Problem

Cause

Remedy

Steering wheel drags.

- Bearing faulty.
- Spring spool faulty.

- Clean or replace.
- Clean or replace.

- Reaction plunger faulty. - Replace.
- Ball-and-screw assembly faulty. - Clean or replace.
- Sector shaft adjusting screw excessi- | - Adjust.

vely tight.
- Gears poorly meshing.
- Flow divider coil spring fatigued.

- Check and correct meshing.
- Replace.

Steering wheel fails to return
smoothly.

- Bearing faulty.

- Reaction plunger faulty.

- Ball-and-screw assy faulty
- Gears poorly meshing.

- Clean or replace.

- Replace.

- Clean or replace.

- Check and correct meshing.
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Problem

Cause

Remedy

Steering wheel turns unstea- | - Lockout loosening. - Retighten.
dily. - Metal spring deteriorated. - Replace.
Steering system makes abn- | - Gear backlash out of adjustment. - Adjust.
ormal sound or vibration. - Lockout loosening. - Retighten.

- Air in oil circuit. - Bleed air.
Abnormal sound heard when | Valve

steering wheel is turned fully

- Faulty. (Valve fails to open.)

- Repair or replace.

Steering cylinder head - Packing foreign material. - Replace

leakage (Piston rod) - Piston rod damage. - Grind surface with oil stone.
- Rod seal damage and distortion. - Replace
- Chrome gilding damage. - Grind

Steering cylinder head thread | - O-ring damage. - Replace

(A little bit leak is no problem)

Welding leakage

- Cylinder tube damage.

- Tube replace.

Rod - Tube inside damage. - Grind surface with oil store.
- Piston seal damage and distortion - Replace
Piston rod bushing inner - Bushing wear. - Replace

diameter excessive gap
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' GROUP 3 DISASSEMBLY AND ASSEMBLY

1. STEERING UNIT
1) TOOLS

(1) Assembly truck assy

(2) Assembly fixture

(3) Eye bolt

(4) Bushing

(5) Holding device
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(6) Slotted nut wrench

(7) Pressure piece

(8) Forcing device

(9) Assembly lever set

(10) Extrator

(11) Counter support

511



(12) Inner extrator

(13) Basic tool

(14) Grab sleeve

(15) Inner extrator

(16) Removing tool

(17) Screwing device
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(18) Driver tool

(19) Handle

(20) Holding device

(21) Driver tool

(22) Locating pin

(23) Press-in manderl
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2) DISASSEMBLY

(1) Clamping of transmission

(D Attach assembly fixture to the assembly
truck.

@ Install liting device, consisting of eyebolt
with bushing on the transmission as
shown.

@ Transport transmission and position it in
the assembly fixture.

Fix the transmission to the assembly
fixture.

Removing lifting device.
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(2) Housing
# Electric control unit motor

@ Separate plug connection from sensor on
the wiring harness.

(2 Loosen and remove cylindrical screw.

@ Remove electric control unit upwards.

@ Pay attention that the releasing V-ring
does not drop.

(® Remove cup springs from the hole of the
motor connection.

# Angles of rotation sensor
@ Loosen cylindrical screws on the Angles-
of-rotation sensor.
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(2 Loosen cylindrical screws on the cover.

(3 Remove cover. If required, remove O-ring.

@ Loosen cylindrical screw from solenoid.

(® Remove solenoid.

(3) Input an output
# Axle carrier bearing
@ Unlock slotted nut on the locking plate on
the axle carrier bearing.

2 Position holding device onto the output
flange and bolt it to the wheel stud by two
wheel nuts.

Loosen and remove slotted nut.
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@ Remove locking plate.

@ Loosen and remove cylindrical screws
from housing.

(® Locate suitable assembly mandrel on the casting

noses of cylindrical pin.
Loosen the housing cover by slightly hitting the
two noses alternately.

® Place pressure piece on axle carrier.
Locate forcing device and tighten it with

screws.
Turn in screw and press off the housing

cover.

(@ Remove bearing inner ring.

Remove bearing outer ring from the housing
cover.
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# Helical gear transmission

@ Turn around housing cover.
Remove cup springs.

2 Remove cup springs.

3 Remove grease from helical gear transmission.

@ Pull ball bearing from the pinion shaft
using a two-armed puller.

(® Unlock slotted nut on the locking plate on
the axle carrier bearing.

® Remove pinion shaft.
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(7 Remove pinion shaft by hand.

Pull ball bearing off the pinion shaft.

© Pull ball bearing off the pinion shaft.

Use a suitable assembly mandrel to force
pinion shaft out of the spur gear.

@ Use a suitable assembly mandrel to force
pinion shaft out of the spur gear.

# Axle carrier
@D Turn transmission on the assembly truck
(horizontal position).
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@ Fit slotted nut.

Drive axle carrier out of the spur gear and
remove it.

(3 Force shaft seal out of the housing and
remove it.

@ Rotate housing on the assembly truck by
90°. Remove bearing outer ring.

(5 Rotate housing on the assembly truck by
180°. Pull ball bearing out of the hole of
housing.

® Place pressure piece upon axle carrier.

@ Pull bearing inner ring from axle carrier.
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If required, remove fitting key.

# Breather

(D For removal on detached housing cover,
drive the breather out of the hole on the
inner side of the housing cover using a pin
punch and remove it.

2 For removal on mounted unit, locate pincer
head of the end-cutting pliers beneath the
breather cap.

(3 Pull the breather out of the housing cover.

# Wheel hub bearing

@ Rotate transmission on the assembly truck
(horizontal position).
Use screw driver to lever out protective cap and
remove it from the output flange.

@ Loosen hexagon screw.
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@ Remove hexagon screw, end shim and the
releasing adjusting washer.

@ Remove output flange.

(&) Take Nilos ring and bearing inner ring out of
the output flange.

® Pull bearing outer ring (internal side of
output flange).

(@ Pull bearing outer ring (outside of output
flange).

Pull bearing inner ring together with the
Nilos ring off the axle.
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(9 Take out shim (see arrow) by hand.

# Change wheel stud
(D Clamp output flange.

Heat up the wheel stud to be changed.

2 Use removing tool to loosen wheel bolt
and remove it.

(3 Turn new wheel stud with the long thread
side into the screwing device.

Afterwards turn in the short thread side of
the wheel stud on the output flange.

@ Tighten wheel stud using a screwing
device.
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2) REASSEMBLY

(1) Input and output
# Wheel hub bearing

@ Insert bearing outer ring (output flange
outer face) until contact.

@ Insert bearing outer ring (output flange
internal side) until contact.

@ Place shim.

@ Mount Nilos ring.

® Fill grease into bearing inner rings (each
output side). Fill grease in the space between
inner ring and bearing cage, until visible
overflow. Do not rotate the cage for a complete
filling, but slightly displace the bearing with the
cage.

® Install bearing inner ring which is filled with
grease and bring it to contact position.
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(D Slightly grease the track of the bearing outer
ring.

Place output flange (with bearing outer ring)
onto the bearing inner ring.

Fill bearing inner ring with grease. Proceed
according to sequence of operation described
in . Slightly grease the track of the bearing
outer ring. Insert bearing inner ring into the
bearing outer ring.

@ Insert Nilos ring.

Install adjusting washer, end shim and hexagon
screw.

@ Tighten hexagon screw.
Tightening torque = 245 Nm.

@ Check rolling torque of wheel hub bearing 1.0 ...
3.0 Nm. In case of deviations from the required
rolling torque, correct with an appropriate adjusting
washer. 1. Insufficient rolling torque — use thicker
adjusting washer. 2. Excessive rolling torque — use
thinner adjusting washer.

5-25



@3 Press in protective cap until contact.

# Axle carrier
D If removed or in case of a new part, mount fitting
key.

@ Install heated bearing inner ring (85 ... 120°C)
on the axle carrier until contact.

(3 Insert bearing outer ring into the housing.

@ Press the shaft seal into the housing with
the sealing lip facing the grease chamber.

® Richly grease the bearing rollers, inside
and outside as well as front sides.
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® Install the ball bearing in the housing.

@ Rotate the housing by 180°.
Insert complete axle carrier from above
until contact position.
Use a lashing strap to clamp the axle
carrier tightly to the assembly fixture to
secure it against falling out.

Rotate the housing back by 180°.
Apply some fluid grease around the tapered roller
bearing area.

© Heat spur gear.

10 Install heated spur gear until contact.

@ Snap in retaining ring.
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# Helical gear transmission
(D Press in pinion shaft until contact on the spur
gear.

(2 Press in pinion shaft until contact on the spur
gear.

3 Press ball bearing on the bearing inner ring onto the
pinion shaft until contact position.

@ Press ball bearing on the bearing inner ring onto
the pinion shaft until contact position.

® Fill transmission chamber with fluid grease.

® Insert preassembled pinion shaft with ball
bearing.
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(@) Press in the preassembled pinion shaft until
contact.

Install heated ball bearing (85~120°C) on
the pinion shaft until contact.

© Reset cylindrical pins in the housing cover.

10 The opposite figure shows the installation
position of cup springs, 4 pcs).

@ Use fluid grease to fix cup springs into the
hole of the housing cover.

@ The opposite figure shows the installation
position of cup springs, 6 pcs)
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@3 Use fluid grease to fix cup springs into the
hole of the housing cover.

# Axle carrier bearing

(D Turn around the housing cover.
Install bearing outer ring (see arrow) and bring it
into contact position.

© Fill transmission chamber with fluid grease.
Install two locating pins.

3 Clean sealing surfaces on the housing and
housing cover.
Evenly wet sealing surface of the housing cover
with Loctite 574. Install housing cover and bring it
to contact position. Flush-drive cylindrical pins.

@ Remove locating pins.
Fix housing cover with cylindrical screws.
Tightening torque (M8/10.9) = 34 Nm.

® Fill bearing inner ring with grease, Proceed
according to operation sequence.
Install heated bearing inner ring (85~120°C)
on bearing outer ring until contact.
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® Insert locking plate.

(@ Hand-tighten slotted nui.
Remove lashing strap.

Position the holding device on the gear shaft
and fix it on the wheel bolt using two wheel
nuts. Tighten slotted nut until the required
rolling torque is obtained. Then force out
bearing by means of slight hits and roll it in.

© Check rolling torque of axle carrier bearing
10~15 Nm.

@0 Secure slotted nut with locking plate.

(2) Housing
# Angles of rotation sensor
@ Insert solenoid into the groove of the axle carrier.
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@ Fix solenoid by means of cylindrical screw.
Tightening torque = 3 Nm.

3 Grease O-ring and insert it into the annular
groove of the cover.

@ Insert cover and bring it to contact position.
Fix cover with cylindrical screws.
Tightening torque = 5.5 Nm.

(5 Place sensor observing the correct side.
Fix sensor by means of cylindrical screws.
Tightening torque = 4 Nm

# Electric control unit motor
(D The opposite figure shows the installation
position of cup springs.

@ Insert cup springs into the hole of the :
motor connection \
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@ Install V ring on the motor.

@ Carefully mount control unit in the motor
connection rotating it slightly.
Simultaneously lower it until contact, when
tooth engagement is noticeable.

(3 Fix control unit using cylindrical screws.
Tightening torque = 9.5 Nm.

@ Connect wiring harness to the sensor.

# Breather

@ If removed, or in case of a new part, use press-in
mandrel to insert breather into the hole of the
housing cover.
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SECTION 6 HYDRAULIC SYSTEM

' GROUP 1 STRUCTURE AND FUNCTION

1. HYDRAULIC CIRCUI

LIFT

7

T

TILT

by e 5

14 28

190k
I

B

130k

1 Gear pump
2 Main control valve
3  Tilt cylinder

4  Lift cylinder
5 Suction strainer
6 Down control valve

15BTOUSMO0601

7  Down safety valve
8 Return filter

* The circuit diagram may differ from the equipment, so please check before a repair.

6-1



1.1 HYDRAULIC CIRCUIT(FINGER-TIP)

ey

o )

@/ I . :
120 bar
X
Lowering
a a a
b b b
6 bar

o
9 bar
\ P Lifting
bar B Al 6 bar
@E’ M= Flokxs ] ] il
A B 6 bar 140 bar 140 bar
- 1o iy 3 L
F‘X”\ [ Y Y N
=0
T L
[

15BT9USM0602

7 Down safety valve

4  Lift cylinder
8 Return filter

5  Suction strainer
6 Down control valve

1 Gear pump
2 Main control valve

3  Tilt cylinder

% The circuit diagram may differ from the equipment, so please check before a repair.
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1) WHEN THE LIFT CONTROL LEVER IS IN THE LIFT POSITION
#* Descriptions are based on the manual type.

LIFT

)
Tl

Bl
LLF |

130k

~| 190k 1
|
|

fﬂ\v
E

/ - _ >§7

Load Check Valve

1 Gear pump 5 Suction strainer
2 Main control valve 6 Down control valve

e 3 Tilt cylinder 7 Down safety valve

4 Lift cylinder 8 Return filter

15BT9USMO0603

When the lift control lever is pulled back, the spool on the first block is moves to lift position.
The oil from hydraulic gear pump(1) flows into main control valve(2) and then goes to the
large chamber of lift cylinder(4) by pushing the load check valve of the spool.

When this happens, the forks go up.

* The circuit diagram may differ from the equipment, so please check before a repair.
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2) WHEN THE LIFT CONTROL LEVER IS IN THE LOWER POSITION

-l e

LIFT

LT LT
JIE
: — I,
~.| 190k 71” 130k
| HIES
fom
T
1 Gear pump 5 Suction strainer
2 Main control valve 6 Down control valve
e 3 Tilt cylinder 7 Down safety valve
4 Lift cylinder 8 Return filter
v =

15BT9USM0604

When the lift control lever is pushed forward, the spool on the first block is moved to lower position.
The work port(1A) and the small chamber and the large chamber are connected to the return
passage, so the forks will be lowered due to its own weight.

* The circuit diagram may differ from the equipment, so please check before a repair.
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3) WHEN THE TILT CONTROL LEVER IS IN THE FORWARD POSITION

TILT
LIFT
(@
i

g
[
[

T
=

g
7

B | &l
H I
E L
>
-] 190k % = [ 130k
td

Load Check Valve

1 Gear pump 5 Suction strainer
2 Main control valve 6 Down control valve
3 Tilt cylinder 7 Down safety valve

4 Lift cylinder 8 Return filter

15BTOUSMO0605

When the tilt control lever is pushed forward, the spool on the second block is moved to tilt forward
position. The oil from hydraulic gear pump(1) flows into main control valve (2) and then goes to the
large chamber of tilt cylinder(3) by pushing the load check valve of the spool.

The oil at the small chamber of tilt cylinder(3) returns to hydraulic tank at the same time.

When this happens, the mast tilt forward.

* The circuit diagram may differ from the equipment, so please check before a repair.
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4) WHEN THE TILT CONTROL LEVER IS IN THE BACKWARD POSITION

TILT
LIFT
5 )
i o 1A 28 | | 2A 3B A 4B 4A /@>
- I [ [ (L - 1
% @ @ @ h
B :
P H !
| RR: | | g
i ] 190k ‘ j]% ‘ ‘ ‘ 130k ‘
Mol
{ A:g m
T ®
L L ! O
Load Chez:k Valve
1 Gear pump 5 Suction strainer
2 Main control valve 6 Down control valve
e 3 Tilt cylinder 7 Down safety valve
4 Lift cylinder 8 Return filter
v =5
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When the tilt control lever is pulled back, the spool on the second block is moved to tilt backward

position.

The oil from hydraulic gear pump(1) flows into main control valve(2) and then goes to the small

chamber of tilt cylinder(3) by pushing the load check valve of spool.

The oil at the large chamber of tilt cylinder(3) returns to hydraulic tank at the same time.

When this happens, the mast tilt backward.

* The circuit diagram may differ from the equipment, so please check before a repair.
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2. HYDRAULIC GEAR PUMP
1) STRUCTURE

15BTOUSMO0607

1 Mounting flange 6 Bearing block 11 Dowel pin

2 End cover 7 Backupring 12 Startring

3 Gear housing 8 Seal 13 Socket head bolt
4 Drive gear 9 O-ring 14 Spring washer

5 Idler shaft 10 Shaft seal

2) OPERATION

This pump comprises of an rear cover, a body, bushings and a housing bolted together with bolts.
The gear journals are supported in side plate within pressure balanced bushings to give high
volumetric and mechanical efficiencies.
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3. MAIN CONTROL VALVE (without OPSS)
1) STRUCTURE (3 Spool)

A
6 2 i 3 4 5
— - -

E:W

@)

n
>

)

@)

_____

c "0 OF
w‘@»

9 1 ©
INLET LIFT TILT AUX1  OUTLET
@ @ 130K
P\ I I I I Lﬁ} I
I } I I I | I
190K
-
’ L T 1
U 2A 2B 3A 3B
15BT9USM0608
Port name Size Port
Inlet port 7/8-14UNF P
Outlet port 7/8-14UNF T
Work port 7/8-14UNF 1A
Work port 3/4-16UNF 2A, 2B, 3A, 3B
1 Inlet block assy 4 Aux 1 block assy 7  Auxiliary relief valve assy
2  Lift block assy 5 Outlet block assy 8 Long bolt
3  Tilt block assy 6 Main relief valve assy 9 Nut
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2) STRUCTURE (4 Spool)

Rt
g
i
P!
b
g

0
©
S
i

n
>
w
>
IS
>

w

Al
i
©F ©
OF &)
@fe

(¢ (=3 )
(1”
OF ©

(¢ (=3 )
)

T

\S]

10 1

INNET  LFT  TLT AUX1  AUX2  OUTLET

RO - 1= = =
| M?: | | ]

bopoo 3T
T N
’ o 1A 2£ 55 3AL 56 ‘ 4Au4§
L
Port name Size Port
Inlet port 7/8-14UNF P
Outlet port 7/8-14UNF T
Work port 7/8-14UNF 1A
Work port 3/4-16UNF 2A, 2B, 3A, 3B, 4A, 4B
15BT9USM0609
1 Inlet block assy 5  Aux 2 block assy 8  Auxiliary relief valve assy
2  Lift block assy 6  Outlet block assy 9 Long bolt
3  Tilt block assy 7 Main relief valve assy 10 Nut
4 Aux 1 block assy
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3) INLET SECTION

(1) Operation
The inlet section contains the pump inlet connection and main relief valve.

15BTOUSMO0610

(2) Operation of relief valve at setting pressure
When the pressure at inlet reaches to setting pressure, the pilot poppet which is in the main relief
valve is opened by pressure. At this condition the flow divert from the pump directly to the outlet
tank.

ST o

15BTOUSMO611
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4) LIFT SECTION

(1) Operation
The lift section has a single work port to direct flow to the lift cylinder. Only one work port is used,
because the lift cylinder is single-acting(gravity returns the mast to the lowered position).
The lift section also contains part of the components which comprise the safety features. There is
a lift lock check valve. At the neutral position, pressures in the lock valve are equalized across the
lift lock poppet. In this manner, the spring bias keeps the lift lock valve closed and prevents
lowering of the mast.

O Lifting

When the operator shifts the lever backwards, the spool is extended out of the valve, and this
opens the internal fluid passages that lift the mast. Qil flows through the high pressure parallel
cavity, past the load check valve, through the spool metering notches, past the lift lock check
valve, and to the head side of the lift cylinder.

= Lift lock
valve

J;O IEZ_T»

‘ ————— b
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@ Lowering
When the seated operator shifts the lever forwards, the spool retracts into the valve, and the oil is
directed from the cylinder, past the lift lock check valve, past the spool metering notches, and to
the commo