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The usual method of adjusting the backlash of a worm gear
assembly is to modify the center distance. Once assembled, such
adjustment requires a major rework of the gearbox housing. The use
of duplex worm gears allows the backlash adjustment to be made

by axially shifting the worm. This simplifies greatly the assembly and
maintenance operations. Because of the unique characteristics of the
product, please take time to study its construction and proper use.

The dual-lead worm is formed to give a difference between the right
tooth surface and left tooth surface so that it provides a unique tooth
profile in which the tooth thickness varies continuously, corresponding
with the lead difference. (Fig.1)

The worm gear is also formed in its right and left tooth surface. When such
a worm and worm gear are set up at a constant assembly distance and the
worm is moved in the axial direction, the tooth thickness of the worm in
mesh with the worm gear changes making backlash adjustment possible.
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[CAUTION] The amount of change in backlash ( A j mm) in relation to the axial movement of
the duplex worm shaft (V. mm) can be calculated from the formula below.

Mb-Ma

A j=2V
Ma+Mb

Where
ma = Nominal Axial Module - (0.01x Nominal Axial Module)

mb= Nominal Axial Module + (0.01x Nominal Axial Module)

An arrow marking on the outer circumference of the
hub of the KHK duplex worm indicates the direction
of assembly as well as acts as a direction for the
backlash adjustment. When the worm is held with
arrow mark pointing right, the tooth thickness is
thinner on the right and thicker on the left. Therefore,
moving the worm to the right causes the thicker
teeth to come into actual engagement with the worm
gear, thereby reducing the backlash. (Fig.2)

Reference Tooth

Moving the worm in the direction of the arrow
diminishes the backlash.

Fig. 2
[CAUTION] The KHK duplex worm is designed so that, for all

modules, the backlash reduces by 0.02 mm when the
worm is shifted 1 mm.

Adjustment by using Screws

_ * The illustration is a design example, not a design for machinery or a device in actual use.

Adjustment by using Shims

KHK duplex worm gears differ in module between the right and left
tooth surface and, therefore, you must orient the worm and worm
wheel properly. Please carefully verify the following two aspects before
proceeding with assembly.

1. Verifying the orientation of assembly
An arrow indicating the orientation of assembly is stamped on both the duplex worm and worm wheel. When assembling
the worm and worm wheel, check the worm wheel of the arrow mark on the front such that the direction of arrow mark on
the worm coincides with that on the worm wheel. Incorrect assembly results in difficulty of assembly and improper gear
engagement. (Fig.3)
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Arrow mark indicates the correct orientation of two gears when assembled. As shown, the two arrows must point in the same direction.
Fig. 3

2. Verifying the reference position
A V-groove (60°, 0.3 mm deep line) on tip peripheral of the duplex worm tooth marks the reference tooth. The gear set is
designated to have a backlash of nearly zero (tolerance: +0.045) when the reference tooth is positioned in alignment with the
center of rotation of the worm wheel with the center distance set at the value “a”. (Fig.4)
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KWGDL/KWGDLS Module 1.5, 2 Duplex Worms

Duplex Worms /

Specifications
grr:gieSion KHK W 001 grade 1 = R - )
S:étei?r?g?gear Axial direction o L s _ . © K L = M N 0
Gear teeth | Standard full depth e o G G sl °l e
N | oM’ H-
pr?erstgﬁre angle 17°30 i i = T T H -T_T— T
Material SCM440 AtV — a1t T 9 *I"’ﬁ’*mgf e
Heat Thermal refined, gear teeth 2=° l T i l
treatment induction hardened L v
R i Ep—— max
Tooth 150 to 60HRC e
Surface Black oxide coated except for w4 we
treatment ground part
f : i f : B Hub dia. Pitch dia. | Outside dia. | F: idth | Hub width | Total length Position of reft tooth| Max. all ble shift i
Catalog Number Nom'g':ng'a' Nusr‘::i of le,izn::ga:e D're:;;&n of Shape L(:’7e UM 1a I CN 1a. u Sloe 1a aCePWI u (\;VI O aF:ng 'osition Of reSerence 00f ax. a\/:]v;xe shi Vv(ek|gg)ht Catalog Number
KWGDL2-R1 m2 1 3°471’ R W4 14 25 31 35 36 14 50 22 8 0.21 KWGDL2-R1
f - i f i Total Length|Shaft length (L)[Neck length (left)| F: idth [Neck length (right)[Shaft length (R)| Pitch dia. Outside dia. | Neck dia. Shaft dia. |Positi f ref tooth Max. all ble shift 1
Catalog Number Norr:g]gb:lal Nué?:ﬁ;m |e'\:;r:|:ga|le Dlre:é;i(;n of Shape otal Jeng al :zg (L)|Necl er|1_g (left) ace'\;llw ecl er;?l (right)|Sha (;g (R, |cP ia uf S|Qe ia. ecR ia. aS ia. osition o r?rerence 00 ax a:/(::]v:xes i V\/(ek|gg)ht Catalog Number
KWGDLS1.5-R1 m1.5 1 3°26’ R W6 190 66 12 28 18 66 25 28 21 26.2 17 6 0.74 | KWGDLS1.5-R1
KWGDLS2-R1 m2 1 3°471’ R W6 220 75 13 36 21 75 31 35 24 30.2 22 8 1.17 KWGDLS2-R1
AGDL Module 1.5, 2 Duplex Worm Wheels
©XF Duplex Worm Wheels /
— G
L2 . Specifications E F _—
r M{« brese’® | KHK W 002 grade 1 ——T ’ " 4 S
d % SR:ézfr?g?gear Rotating plane ‘ ” ’s,
3",' Gear teeth | Standard full depth - ‘i‘ ‘ _ [
. ._.‘; gr‘)elgns]ﬁle angle 17°30° ! S < ). : \
j Material | CAC702 (old JIS A2 BC2) *E;‘I @o|eB l_E} -
{ Heat _ ‘ e M
Treatment ‘
VI Tooth _ i
w hardness /Dl , H1
. T
NOTE 1: Allowable torque based on worm speed (rpm)
Reduction| .Nominal | o o | Lead | Direction of Bore | Hubdia. | Pitchdia. |Throat dia. | Outside dia. |Face width|Hub width Total length |Web thickness| Web O.D.  |Mounting distance Allowable torque (N-m) nore Backlash | Weight
SR Il ratio | "RICAGS® | teeth | angle | heix | SMPC T B © D D’ E F G (H) N J | 30 | 100mm | 3000m | 600:5m | 900 |1200n] 18005 (Mm) (kg) (Gl te g Nl
AGDL1.5-20R1 20 20 8 22 30 33 34.5 27.5 9.84| 8.18| 6.40| 530| 468 4.25| 3.68 0.10 AGDL1.5-20R1
AGDL1.5-30R1 30 30 10 30 45 48 49.5 35 208 | 175 | 13.9 |11.7 |104 9.40| 8.28 0.22 AGDL1.5-30R1
AGDL1.5-36R1 36 36 on g 10 35 54 57 58.5 395 | 293 | 246 | 198 |16.8 | 149 135 |11.9 0.32 AGDL1.5-36R1
AGDL1.5-40R1 40 m1.5 40 3°26 R H1 12 35 60 63 64.5 14 10 24 425 | 356 | 300 | 242 | 206 |183 |[166 |14.6 0+0.045 0.37 AGDL1.5-40R1
AGDL1.5-50R1 50 50 12 45 75 78 79.5 50 538 | 454 | 369 |31.6 |283 |258 |226 0.59 AGDL1.5-50R1
AGDL1.5-60R1 60 60 12 50 920 93 94.5 575 | 753 | 638 | 519 |447 404 |36.7 |324 0.83 AGDL1.5-60R1
AGDL2-20R1 20 20 12 33 40 44 46 355 | 21.0 [ 175 | 136 |11.2 9.84| 894| 7.75 0.26 AGDL2-20R1
AGDL2-30R1 30 30 15 40 60 64 66 455 | 443 | 373 | 296 (248 |[219 (198 |174 0.51 AGDL2-30R1
AGDL2-36R1 36 36 opar 15 45 72 76 78 515 | 623 | 526 | 42.0 |355 [313 |284 |250 0.73 AGDL2-36R1
AGDL2-40R1 4 | M2 | 4 34 ROITHL D 45 | 45 80 84 | 86 18115 3 - - 555 | 758 | 640 | 514 436 385 349 307 | 0*00% | 586 | AGDL2-40R1
AGDL2-50R1 50 50 15 50 100 104 106 65.5 |115 96.8 | 784 | 669 |59.5 |542 |47.6 1.30 AGDL2-50R1
AGDL2-60R1 60 60 15 60 120 124 126 755 |160 [136 |110 946 |849 |77.2 |68.1 1.88 AGDL2-60R1
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KWGDL/KWGDLS Module 2.5, 3 Duplex Worms

©N Duplex Worms y

Specifications
Precision | KHK W 001 grade 1 S |
E:éﬁfr?g?gear Axial direction o s . © K L - M N o
Gearteeth | Standard full depth T#\e n % . 6 G el 8 @
groersns]ﬁlreangle 17°30° i i = T T " :T_T— T
Material SCM440 AV —c— T 9 *I"’ﬁ’flc’*'*’*w*
Heat Thermal refined, gear teeth == ° l ,‘ ——t 1
treatment induction hardened .,
R S — Viax
Jooth |50 to 60HRC e
Surface Black oxide coated except for w4 we
treatment ground part
Nominal axial Number of| Nominal | Directi f Bore Hub dia. Pitch dia. | Outside dia. | Face width | Hub width | Total length Position of reference tooth| Max. allowable shift Weight
Catalog Number ~ [\omataalturioe of Nomina | Drectoncr |, | _B0° | fbde | s oustods, Foceon uonan Te . e Wod™ | Catalog Number
KWGDL2.5-R1 m2.5 1 3°52' R W4 18 30 37 42 48 17 65 29 10 0.37 | KWGDL2.5-R1
KWGDL3-R1 m3 1 3°54' R W4 20 35 44 50 54 20 74 32 10 0.61 KWGDL3-R1
Nominal axiall Number of| Nominal | Directi f Total Length|Shaft length (L)|Neck length (left)| Face width [Neck length (right) Shaft length (R)| Pitch dia. Outside dia. | Neck dia. Shaft dia. |Position of reference tooth| Max. allowable shift Weight
CataloQ Number 0$§:ugxla uSn:a:;O Ieagin::gle Ireﬁe;&no S J K L M N (o) P Q R S T Vmax (kg) CataloQ pUnles
KWGDLS2.5-R1 m2.5 1 3°52' R W6 260 85 16 48 26 85 37 42 30 36.2 29 10 2.00 | KWGDLS2.5-R1
KWGDLS3-R1 m3 1 3°54 R W6 300 100 18 54 28 100 44 50 34 40.2 32 10 295 [ KWGDLS3-R1
AGDL Module 2.5, 3 Duplex Worm Wheels
©XF Duplex Worm Wheels /
G G
Specifications E F E F
Precision | KHK W 002 grade 1 E i
?:égfr?g?gear Rotating plane ‘ lq %
Gear teeth [ Standard full depth - t\ i B F )
groersns]ﬁlreangle 17°30° ‘ — ] Li, 7<im olala
Material [ CAC702 (old JIS A2 BC2) *E;‘I @o|eB 3 | |
Heat _ i 8N
Treatment ‘ ‘
Tooth _ ] L N4
hardness == t H1 : HB
* CS has a forged finish surface. NOTE 1: Allowable torque based on worm speed (rpm)
Reduction| . Nominal | oo Bcsten 6 Bore | Hubdia. | Pitchdia. |Throatdia. | Outside dia. |Face width| Hub width Total length [Web thickness| Web O.D.  Mounting distance Allowable torque (N-m) nore Backlash | Weight
SR Il ratio | "SNGISS | teetn |24 el | Shape [T, B © D D’ E F G (H) () J 30m | 100m | 300 5m | 600-5m | 900 m [1200 5] 18005n| (M) (kg) (Gl te g Nl
AGDL2.5-20R1 20 20 H1 40 50 55 57.5 — — 43.5 38.1 | 314 | 245 | 201 | 176 | 16.0 | 13.8 0.45 AGDL2.5-20R1
AGDL2.5-30R1 30 30 H1 40 75 80 825 — — 56 80.5 | 67.1 | 53.1 | 445 | 39.1 | 355 | 309 0.88 | AGDL2.5-30R1
AGDL2.5-36R1 36 36 ocay H1 45 90 95 97.5 — — 635 |113 945 | 755 | 63.8 | 56.0 | 51.0 | 44.3 1.25 AGDL2.5-36R1
AGDL2.5-40R1 40 m2.5 40 352 R HB 15 45 100 105 107.5 22 1 37 (10) (86) 68.5 |138 [115 924 | 783 | 68.8 | 62.7 | 544 0+0.045 1.14 | AGDL2.5-40R1
AGDL2.5-50R1 50 50 HB 60 125 130 1325 (12) (108) 81 208 |174 |14 120 |106 973 | 843 1.93 AGDL2.5-50R1
AGDL2.5-60R1 60 60 HB 80 150 155 157.5 (12) (133) 935 (291 (245 (198 (170 (152 |139 |121 290 | AGDL2.5-60R1
AGDL3-20R1 20 20 H1 50 60 66 69 — — 52 65.0 | 533 | 415 | 33.8 | 29.5 | 269 | 228 0.81 AGDL3-20R1
AGDL3-30R1 30 30 H1 55 90 96 929 — — 67 137 |14 90.0 | 74.7 | 65,5 | 59.5 | 51.2 1.65 AGDL3-30R1
AGDL3-36R1 36 36 oc g1 H1 60 108 114 117 — — 76 193 |160 (128 [107 93.8 | 856 | 734 232 | AGDL3-36R1
AGDL3-40R1 a0 | M g Y] R g 20 60 | 120 | 126 | 129 28 17 4 (14 | (106) | 8 |235 |195 [157 |131 |15 (105 | 901 | 994 | 549 | AGDL3-40R1
AGDL3-50R1 50 50 HB 70 150 156 159 (14) (134) 97 355 295 239 (202 (178 |163 |140 3.26 | AGDL3-50R1
AGDL3-60R1 60 60 HB 80 180 186 189 (14) (164) 112 497 415 |336 |285 |254 233 200 448 | AGDL3-60R1
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KWGDL/KWGDLS Module 3.5, 4 Duplex Worms

©N Duplex Worms y

treatment

;I]'oodth _ ‘ g |
N /\11; J H1 1 HB : H5

The hub material of H5 is S45C. . f * CS has a forged finish surface.

Specifications
grr:giesm KHK W 001 grade 1 = R - )
S:éﬁfr?g?gear Axial direction o s . © K L - M N o
Gear teeth | Standard full depth e o G G el 8 @
N | oM’
p:egg.ﬁre angle 17°30 i i = T T H :T_T— r
Material SCM440 T e — 6 | s o I e i
Heat Thermal refined, gear teeth = l T 1
treatment induction hardened ., v
| e —
Jooth |50 to 60HRC
Surface Black oxide coated except for w4 we
treatment ground part
Nominal axial| Number of| Nominal | Direction of Bore Hub dia. Pitch dia. | Outside dia. | Face width | Hub width | Total length Position of reference tooth| Max. allowable shift Weight
CataloQ Number mloduleI uStarts lead alngle I he;ix e LH7 M N (o) P Q R S Vmax (kg) Catal()g N7 227
KWGDL3.5-R1 m3.5 1 3°47' R W4 24 44 53 60 62 23 85 37 12 1.05 | KWGDL3.5-R1
KWGDL4-R1 m4 1 3°41' R W4 28 50 62 70 74 26 100 44 14 1.67 | KWGDL4-R1
Nominal axiall Number of| Nominal | Direction of Total Length(Shaft length (L)|Neck length (left) Face width|Neck length (right) Shaft length (R)| Pitch dia. Outside dia.| Neck dia. | Shaftdia. |Position of reference tooth| Max. allowable shift | \Weight
Catalog Number mloduleI uStarts lead alngle : he;ix S J K L M N (e} P Q R S T Vmax (kg) el N rlets
KWGDLS3.5-R1 m3.5 1 3°47' R W6 330 110 18 62 30 110 53 60 42 48.2 37 12 4.72 | KWGDLS3.5-R1
KWGDLS4-R1 m4 1 3°41' R W6 360 120 16 74 30 120 62 70 50 56.2 44 14 7.10 [ KWGDLS4-R1
AGDL Module 3.5, 4 Duplex Worm Wheels
©XF Duplex Worm Wheels / O
G G G ;o o
Specifications £ = E F E F . '_"‘é
;::gleslon KHK W 002 grade 1 77+‘ i i%
Ref . -~
S:Cfifr?g?gear Rotating plane ‘ q r
Gear teeth | Standard full depth - ‘ﬂ‘ | B F ) ; Ji .
Normal : 17°30’ ‘ i i
pressure angle ! L R . _ N <Jwlololz
Material | CAC702 (old JIS A2 BC2)* - ! <|m olola a9 = <|=lolel == °
Heat T 2 ! !
|

NOTE 1: Allowable torque based on worm speed (rpm)

Reduction| . Nominal | oo Bcsten 6 Bore | Hubdia. | Pitchdia. |Throatdia. | Outside dia. |Face width| Hub width Total length |Web thickness| Web O.D.  |Mounting distance Allowable torque (N-m) nore Backlash | Weight

SR Il ratio | "SNGISS | teetn |24 el | Shape [T, B © D D’ E F G (H) N J | 30 | 100mm | 3000m | 600:5m | 900 |1200n] 18005 (Mm) (kg) (Gl te g Nl
AGDL3.5-20R1 20 20 H1 55 70 77 80.5 — — 615 | 985 804 625| 504| 442| 400| 337 124 | AGDL3.5-20R1
AGDL3.5-30R1 30 | m3.5 | 30 | 347 R | HI | 20 | 60 | 105 12 | 1155 | 32 | 18 50 — — 79 | 208 (172 |136 |111 | 98.1| 883| 757| 040045 | 251 |AGDL3.5-30R1
AGDL3.5-36R1 36 36 H1 70 | 126 133 | 1365 — — 895 | 293 |242 1193 (160 |141 |127 |109 361 | AGDL3.5-36R1
AGDL35-40R1 (MadetoOrden| 40 | m3.5 | 40 | 3°477 | R | HB | 20 | 70 | 140 147 | 1505 | 32 | 18 50 (15 | (124) | 965 | 356 |295 |236 |196 |173 |156 |133 | 0+0.045 | 334 | AGDL3S5-40RT (Made to Order
AGDL3.5-50R1 50 50 | ..o, HB 80 | 175 182 | 1855 (16) | (155) | 114 | 538 |446 |360 |301 |267 |243 |207 502 | AGDL3.5-50R1
AGDL3.5-60R1 60 | M35 | g | 3V ROl we | 20 | 90 | 210 217 | 2205 | 3% | 18 >0 (16) | (189) | 1315 | 753 |627 |506 |425 |381 |345 |206 | 0*00% | g7 | AGDL3.5-60R1
AGDL4-20R1 20 | ma | 20 | 34| R | H1 | 20 | 60 80 88 P 35 | 20 55 — — 71 | 134 1109 | 848| 679 59.7| 534 448 0:0045 | 176 |AGDL4-20R1
AGDLA30RY (VedetoOrder| 30 |, | 30 | Lo | o | HB | Lo | 65 | 120 128 | 132 A o (17) ©9) | 91 | 284|234 |184 |150 132 118 |101 | o oo | 301 | AGDL430RI (Madeto Orde
AGDLA-36R1 (Vade to Order)| 36 36 HB 75 | 144 152 | 156 (17) | (121) | 103 | 400 [329 |262 |215 |190 |170 | 144 | O*O 418 | AGDL4-36R1 (Made to Order)
AGDL4-40R1 40 40 HB | 20 | 75 | 160 168 | 172 17y | 37 | 111 | 486 |400 [320 |264 |233 |208 |177 478 | AGDL4-40R1
AGDL4-50R1 50 | m4 | 50 | 34| R | HB| 20 | 90 | 200 208 | 212 35 | 20 55 a7y | 770 | 131 | 735 |605 |488 |405 |361 |324 |275 | 0+0045 | 7.07 | AGDLA4-50R1
AGDL4-60R1 60 60 H5 | 30 | 120 | 240 248 | 252 (17) | 000 | 151 |1030 |851 |687 |572 |515 |461 |393 115 | AGDL4-60R1

[Precautions for Made to Order Products] Prices and lead times for Made to Order products require separate estimates. Contact your dealer.
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