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Catalog Number of KHK Stock Gears
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The Catalog Number for KHK stock gears is based on the simple formula listed below. Please order KHK gears by specifying the Catalog

Numbers.

®emple) Miter Gears

MMSG 2-20 I|¥

Direction of Spiral (R) Material
S S45C

No. of teeth (20)

M SCM415
Module (2 SU  SUS303
Others (Ground Gear) L SMF5040
Type (Spiral Miter Gear) P MC901

D DURACON

Material (SCM415)

B Feature Icons

Rofis RoHS Compliant T~ Finished Product Ground Gear @ Resin Product
Product N
= Re-machinable @ Heat Treated @ Stainless Product @ Copper Alloy
Product Product Product
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Type

M Straight Miter Gears
MS Spiral Miter Gears
AM Angular Miter Gears

Other Information
G Ground Gears

IMI Injection Molded
Product

Black Oxide coat-
ed Product

15/05/21

Spur
Gears

Helical
Gears

Internal
Gears

Racks

22
g
.S
-
O o5

Bevel
Gears

Screw
Gears

Worm

Other

=

[\

o

S

©

(&)

O]

0

(]
T3
2%
()

(O]

(2]

]

o

=)

©

o

o

15:20: 4




Miter gears are a special class of bevel gears where the shafts intersect at 90° and the gear ratio is 1:1.
KHK stock miter gears are available in two types, spiral and straight tooth, with high precision grade for demanding torques
and speeds, and commercial grade for economical applications. The following table lists the main features for easy selection.

Tooth | Pregisi
= No. of Teeth .1 | Heat Treat- rECISION | Saconga
= : JIS B 1704 oary
3 Catalog No. Module () Shat Angle Material ment Sqﬂgce : Operions Features
Finish | :1e78
- Carburized High strength, abrasion-resistant and compact for
MMSG 2~4 20, 25. 30 SCM415 e Ground 1 VAN high speed & torque use.
Gear teeth : ;
~ h : Reasonably priced ground gear, yet remachinable
SMSG 2~5 20, 25, 30 $45C Lnadrggtr;% Gound | 2 AN except for the gear teeth.
%)
2. I KSPF type Carburized X
= 15~6 20~ 30 SCM415 Ground 0 Superior performance with regard to high speed,
= ’ ) roun low noise, and low vibration.
% | KsP U type Coueed A
Q MMSA -MMSB | 1~10 20 SCM415 Carburized Cut 4 X Ready to use without performing secondary oper-
Y u ations. Strong and abrasion resistant.
w
~ Carburized Only teeth are induction hardened, allowing user to per-
MMs 2~5 20, 25, 30 SCh415 Note 1 Cut 4 A form secondary operations elsewhere.
Gear teeth .
- ) ¢ Large numbers of teeth and modules are offered in
SMs 1~8 20, 25, 30 s45C iqnadrggtr;gg Cut 4 a these affordable spiral miter gears.

o8 Gear teeth A spiral miter gear with a helix angle less than 10° . Re-
g5 | SMZG 2~3 20 S45C induction  |Ground| 2 /\ | ceives forces from the same direction as straight miter
g hardened gears receive and have excellent precision properties..

SMA-SMB 1~8 20, 25. 30 e ﬁfg&g%ﬁ cut 4 A | Usable without remachining, offered in 3 bore
SMC hardened sizes.
~ Carburized Compared to SM miters, these are stronger and less
MM 2~5 20, 25, 30 SCM415 Note 1 Cut 4 A abrasive, and allow secondary operations.
- SMF5040 o Sin- Mass-produced, low cost sintered products. Small
2 LM 08~15 |20 Eain o450 wred | 0 | © | andlight weight.
QU
Q | SM 1~8 16, 20, 25, 30 | S45C — Cut 3 (O  |Popular straight miter for many uses.
=
§ SAM 15~3 20 (45°,60°, 120°) | S45C — Cut 3 O | 3typesare available for shafts at 45°,60° and 120° .
]
- o . Suitable for food machinery due to SUS303’s
g SUM 1~4 20, 25 5US303 Cut 3 O rust-resistant quality.
a ~ o Stainless steel products, usable without remachin-
SUMA 1~4 20, 25 SUS303 Cut 3 VAN ing.
- o MC nylon products are light and can be used with-
PM 1~4 20, 25 MC901 Cut 4 O out lubricant.
- DURACON o Injection Injection molded, mass-produced products, suit-
DM 05~15 120 (M90-44) Molded | © 2| able for office machines.
(NOTE 1)  Although these are carburized products, secondary operations can be performed as the bore and the hub portions are O Possible A\ Partly Possible
masked during the carburization. However, as a precaution, high hardness (HRC40 at maximum) occurs in some cases. X Not possible
[ )
We use Crowning method for gear cutting
KHK utilizes Gleason Coniflex No.104, 102 and 114 bevel gear
generating machinery, also equipped for mass production of
straight miter gears. You can count on a stable supply of eco-
nomically priced straight miter gears from KHK
Crowning .
L Gleason Coniflex No.104 y
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Please select the most suitable products by carefully considering the characteristics of items and contents of the product ta-
bles. It is also important to read all applicable “CAUTION” notes shown below before the final selection.

] 1. Caution in Selecting the Mating Gears \

Among KHK stock miter gears, there are products which
are not interchangeable even when the module and the
number of teeth are the same. Also, spiral miter gears re-
quire additional consideration since the right-hand mates

SMA ‘ ’
Catalog No. | SMB SUM SUMA DM SAM '

with the left-hand spiral as shown in the table below.
M Straight Miter (O Allowable x Not allowable)

MM | SM PM LM
SMC Right (R) Left (L)

SMA*SMB:SMC | O | O | O | O | O | O | X X X

MM OOl 010100 x| x| x I Spiral Miter (O Allowable A Allowable in certain cases x Not allowable)

M Cl|OJOJOJOJO]X|X]X CatalogNo.| Series | MMSG | SMSG m:: MMS | SMs

SUM OO0 |00 |0 | x| x|X

SUMA OO0l O0 0|0 X % % Series Spiral hand R R R R R

PM O|lO| OO |00 x| x| X MMSG L O X X X x

DM X | x| x| x| x| x|O]| x| x SMSG L X O X X X

LM X | X | x| x| x| x| x|0O]| x MMSA - MMSB L X X O A X

SAM x| x| x| x| x| x|x|x]|o]| [MWS L X X A | O X
SMS L X X X yAN O

M Zerol Miter Gears
SMZG products are not interchangeable with products in
other series.

] 2. Caution in Selecting Gears Based on Gear Strength \

The gear strength values shown in the product pages were computed by assuming a certain application environment. Therefore, they should be used as
reference only. We recommend that each user computes their own values by applying the actual usage conditions. To learn more about the strength calcu-
lations, please refer to the technical information contained in the “Bending Strength of Bevel Gears” section on Page 87, and the “Surface Durability of Bevel
Gears" section on Page 93.

l Calculation assumptions for Bending Strength of Gears

(CAUTION) For selecting items in the " A " category, please reconfirm with
your nearest KHK dealer that the pair can work.

Catalog No. MMSG SMSG * SMZG sM SUM
MMSA - MMSB SMS SAM SUMA PM DM
Item MMS - MM SMA+SMB* SMC LM nore3

Formula note 1 Formula of bevel gears on bending strength (JGMA403-01) The Lewis formula

No. of teeth of mating gear Same number of teeth —

Rotation 100rpm  (600rpm for MMSG, SMSG and SMZG) 100rpm

Durability Over 107cycles —

Impact from motor Uniform load Allowable bending stress  (kgf/mm?)

Impact from load Uniform load m0.5 40
e — 115 mO038 4.0

Direction of load Bidirectional o m1.0 35

Alovebebenc g 2 9 0 WOCWIINO | 15 18
lowable bending stresss at root a,,,(kgf/mm?) nore2 47 1 1 10.5 Lubrication) (40°C with Grease

Safety factor Kr 1.2 Lubrication)

l Calculation assumptions for Surface Durability (Except those in common with bending strength)

Formula of bevel gears on bending strength  (JGMA404-01)
100cSt (50°C)

Formula Nore 1

Kinematic viscosity of lubricant

Gear support Shafts & gear box have normal stiffness, and gears are supported on one end
Allowable Hertz stress gy, (kgf/mm?) 166 90 49 413
Safety factor Cr 1.15

[NOTE 1) The gear strength formula is based on JGMA (Japanese Gear Manufacturers Association) specifications, “MC Nylon Technical Data” by Nippon
Polypenco Limited and“Duracon Gear Data” by Polyplastic Co. The units for the number of rotations (rpm) and the the stress (kgf/mm?) are adjusted to
the units needed in the formula.

(NOTE 2] The allowable bending stress at the root o, is calculated from JGMA403-01, and set to 2/3 of the value in the consideration of the use of planetary-,
idler-, or other gear systems, loaded in both directions

(NOTE 3) The values of the allowable bending stresses for DM m1.5 and the allowable root bending stress for LM gears are our own estimates.

W catalog_usa. indb 253 $
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In order to use KHK stock gears safely, carefully read the Appli-
cation Hints before proceeding. If there are questions or you
require clarifications, please contact our technical department
or your nearest distributor.

KHK USA Inc.
PHONE: 516-248-3850
E-mail info@khkgears.us

FAX:516-248-4385

] 1. Caution on Performing Secondary Operations

@ If you are reboring, it is important to pay special atten-
tion to locating the center in order to avoid runout.

@The reference datum for gear cutting is the bore. There-
fore, it is best to use the bore for locating the center. If
it is too difficult to do for small bores, the alternative is
to use one spot on the bore and the runout of the side
surface.

®If reworking using scroll chucks, we recommend the use
of new or rebored jaws for improved precision. Please
exercise caution not to crush the teeth by applying too
much pressure. Any scarring will cause noise during op-
eration.

\

>

Q=
Y

@For items with induction hardened teeth, such as SMSG
and SMS series, the hardness is high near the tooth root.
When machining the front face, the machined area
should be 4 to 6mm smaller than the dimension, J.

>J
®

Lathe operations

<

< J-(4~6) >

O

® For tapping and keyway operations, see the examples
given in “1. Caution on Performing Secondary Opera-
tions” in KHK Stock Spur Gear section. When cutting key-
ways, to avoid stress concentration, always leave radii
on corners.

©® PM plastic miter gears are susceptible to changes due
to temperature and humidity. Dimensions may change
between during and after remachining operations.

@When heat-treating S45C products, it is possible to get
thermal stress cracks. It is best to subject them to pen-
etrant inspection afterwards. If tooth strength is not
sufficient, it can be increased approximately four times
by heat-treating. On the other hand, the precision of the
gear will drop about one grade.

o

254
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] 2. Points of Caution in Assembling

(@ Since miter gears are cone shaped, they produce axial
thrust forces. Specifically with regard to spiral miter
gears, the directions of thrust change with the hand of
spiral and the direction of rotation. This is illustrated be-
low. The bearings must be selected properly to be able
to handle these thrust forces. For more technical infor-
mation, please see the section “Gear Forces” (Page 107)
of separate technical reference book.

L ] Drive R /]
‘—r

7 ‘_ Thrust ™ A_

az I3

TThrust l Thrust

-
Thrust

L Drive R

NI
\ Thrust

|-
L1y Thrust
R L

K= T

TThrust

@ If a miter gear is mounted on a shaft far from the bear-
ings, the shaft may bend. We recommend mounting
bevel gears as close to the bearings as possible. This is
especially important since most miter gears are sup-
ported on one end. The bending of shafts will cause
abnormal noise and wear, and may even cause fatigue
failure of the shafts. Both shafts and bearings must be
designed with sufficient strength.

lThrust

Ll
LLIL

Example of Assembling

3 Due to the thrust load of miter gears, the gears, shafts
and bearings have the tendency to loosen up during
operation. Miter gears should be fastened to the shaft
with keys and set screws, taper pins, step shafts, etc.

@ When installing MMSA or MMSB finished bore spiral miter
gears in B7 style (ring type), always secure the gears onto
the mounting base with taper pins to absorb the rotational
loads. It is dangerous to secure with bolts only.

/
Taper pin

]
[T\
2222

Mounting base
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(® KHK stock miter gears are designed such that, when as-
sembled according to the specified mounting distance
with a tolerance of H7 to H8, the backlash shown in the
table are obtained. Mounting distance error, offset error
and shaft angle error must be minimized to avoid ex-

KHK Technical Information

~ ComectToothContact

@ When assembled correctly, the contact will occur
on both gears in the middle of the flank and center
of face width but somewhat closer to the toe.

i i ; 222X
cessive noise and wear. Inaccurate assembly will lead to i
irregular noises and uneven wear. Various conditions of S
teeth contact are shown below. I
— ]
B Mounting Distance Error B Offset Error B Shaft Angle Error
@ When the mounting distance of the @ When the pinion shaft s offset, the @ When there is an angular error of
pinion is incorrect, the contact will contact surface is near the toe of one shafts, the gears will contact at the
occur too high on the flank on one gear and near the heel of the other. toes or heels depending on whether

gear and too low on the other.
_Low contact
" High contact

High contact

./ Low contact
\ \

the angle is greater or less than 90° .

)
Error tow--<
e

------

Automatic packaging machine (Miter gears - inset)

Electric components assembly line (Miter gears <SM and PM>)
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MMSG
Ground Spiral Miter Gears

Specifications An7 | Bore
Precision grade [ JIS B 1704 : 1978 grade 1 B | Hub dia.
Gear teeth Gleason C | Pitch dia.
Pressure angle |20° D | Outside dia.
= P Helix angle 35° E | Mounting distance
g— 8 Material SCM415 F | Total length
2 O Heat treatment | Carburizing G | Crown to back
Tooth hardness |55 ~ 60HRC H | Hub width
— Gear ratio 1 | Length of bore
8 g Screw offset (L)|Half of hub width (H) J | Face width B3
% o * The precision grade of J Series products is equiv- | K | Holding surface dia.
T (O] alent to the value shown in the table.
CatalogNo. [\2smape| Avr| B | C | D |E| F | G | H |1 | g | Kk oeietedm fonstqanloim Baan fedn
= " ending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
o
g 8 mmggg:ggf 12 135 |40 | 42.7 | 35| 21.98| 16.35(12.5| 20 9| 2454, 17.0 235 1.73 2.40 |/0.04~0.10/0.14
€O

MMSG2.5-20R
MMSG2.5-20L

MMSG3-20R

B3 |14 |42 |50 | 532 | 45| 28.63| 216 |16 | 26 | 11| 30.89| 327 46.1 3.33 4.70 10.05~0.11/0.27

(2] ~

E e R 20 16 |52 |60 | 63.99| 50| 30.78| 21.99|16 | 27 | 14| 344 | 585 | 83.7 597 | 8.54 |0.06~0.12|0.43

< MMSG3.5-20R

o e e 20|50|70 | 74.53| 55| 3245 222614 |29 | 16| 4275 91.8 | 133 936 | 13.6 |0.07~0.13/0.51
MMSG4-20R

0 o -

g 2 e 20| 55|80 | 84.99| 65| 39.13| 275 (17 | 35| 18| 49.08| 136 199 13.8 | 203 |0.09~0.15/0.80

@ -= N

o .£ e 12 38|50 | 525 | 40| 23.43) 16.25/11 | 21 | 11| 30.89| 275 | 470 2.80 | 4.79 |0.04~0.10/0.21

g MMSG2-25L

O3 MMSG2.5-25R

MMSG2.5-25L 16 | 45 |62.5| 65.54| 50 | 29.57| 20.27{14 | 26 | 14| 374 54.3 94.5 554 9.64 |0.05~0.11/0.37

MMSG3-25R
MMSG3-25L

MMSG3.5-25R
MMSG3.5-25L

25 20 |55|75 | 787860 | 356 | 2439(17 | 31 | 17| 4392 945 | 167 9.64 | 17.0 |0.06~0.12/0.65

2565|875/ 91.81| 70| 41.65| 284119 | 37 | 20| 5243 151 270 154 27.5 |0.07~0.13/1.04

_— mm:gzggf o 28 |75/100 [104.7 | 80| 47.8 | 323522 | 42 | 23| 5895 216 | 392 221 | 400 |0.09~0.15/1.57
g § mmgggggf 144560 | 62.42|50| 29.27| 21.21/115 | 26 | 12| 3806 385 | 786 | 3.93| 802 0.04~0.10/0.36

mmggg:gggf 16 | 55| 75 | 78.04| 60 | 34.08| 24.02/16 | 30 | 15| 47.57| 753 | 156 768 | 160 |0.05~0.11/0.66
§§ mmgg::gf 30 20 1 65|90 | 93.61| 70| 4025 26.8 |18 | 36 | 20| 5543 139 | 294 142 | 300 [0.06~0.12/1.11
n O MMSG3.5-30R

MMSG3.5-30L 25|80 (105 |109.21| 80 | 444 | 296 (20 | 40 | 22| 67.77| 204 436 20.8 445 |0.07~0.13|1.75

MMSG4-30R
MMSG4-30L

[Cauton on Product Charzcteisis] (D A sets of miter gears must be identical in module and number of teeth, but opposite in spiral hands.
@The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
see page 253 for more details.
(3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.
@ These gears produce axial thrust forces. See page 254 for more details.

[Caution on Secondary Operations] ~ (D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modification and/or secondary operations
for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available.
@ |n the illustration, the area surrounded with —--—line is masked during the carburization process and can be modified. However, care
should be exercised since the hardness is high (approx. HRC40, maximum).

2890 (120 |124.7 | 90| 49.27| 323522 | 44| 25| 77.29| 303 657 309 67.0 |0.09~0.15/2.49

Worm

Other Bevel
Products Gearboxes Gear Pair

* For products not categorized in our KHK Stock Gear series, custom gear pro-
duction services with short lead times is available. For details see page 8.
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MMSG

| T T

" iy @ @ Ground Spiral Miter Gears
E

E Vewivaaaeq
)
2
n
O
B4 B3K BAK S &
T O
._To order J Series products, please specify; Catalog No. + J + BORE ¢ TO
Bore H7 * The product shapes of J Series items are identified by background color. _
Keyway Js9 12 | 14| 15[ 16 [17 | 18] 19 2 [2 |25 [2 [30]3 ]3[4 |4 [50 | Eo
Screw size 4% 1.8 5x%2.3 6 X28 8 X 3.3 10x33 [12x33 14x38 Py 8
Catalog No. M4 M5 M6 M8 M10 06
MMSG2-20R J BORE -
MMSG2-20L J BORE
MMSG2.5-20R J BORE 2
MMSG2.5-20L J BORE 8
MMSG3-20R J BORE o
MMSG3-20L J BORE
MMSG3.5-20R J BORE 2 2
MMSG3.5-20L J BORE 8 o
MMSG4-20R J BORE .S
MMSGA4-20L J BORE o
MMSG2-25R J BORE O3
MMSG2-25L J BORE
MMSG2.5-25R J BORE
MMSG2.5-25L J BORE
MMSG3-25R JBORE
MMSG3-25L J BORE
MMSG3.5-25R J BORE -
MMSG3.5-25L ) BORE 25
MMSG4-25R J BORE Q O
MMSG4-25L J BORE m S
MMSG2-30R J BORE
MMSG2-30L J BORE )
MMSG2.5-30R J BORE 0
MMSG2.5-30L J BORE 3 8
MMSG3-30R J BORE
MMSG3-30L J BORE
MMSG3.5-30R J BORE =
MMSG3.5-30L J BORE 5
MMSG4-30R J BORE ;
MMSG4-30L J BORE
Caution on J series] (D As available-on-request products, requires a lead-time for shipping within 2 working-days (excludes the day ordered), after placing an order.

Please allow additional shipping time to get to your local distributor.
(@ Number of products we can process for one order is 1to 20 units. For quantities of 21 or more pieces, we need to quote price and lead time.
(3 Keyways are made according to JIS B1301 standards, Js 9 tolerance.
@ Certain products which would otherwise have a very long tapped hole are conterbored to reduce the length of the tap.
(Products marked with “ * " are tap size).
(® For products having a tapped hole, a set screw is included.

Other
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SMSG
Ground Spiral Miter Gears

Specifications An7 | Bore =
Precision grade [ JIS B 1704 : 1978 grade 2 B | Hub dia. G
Gear teeth Gleason C | Pitch dia. y ‘__.H
Pressure angle |20° D | Outside dia. CZ?I‘
S Q Helix angle 35° E | Mounting distance > |
o 8 Material S45C F | Total length 7
n O) Heat treatment | Teeth induction hardened || G | Crown to back \¥ 1T 1 <o e
Tooth hardness |50 ~ 60HRC H | Hub width
. Gear ratio 1 | Length of bore KA
i Screw offset ()| Half of hub width (H) J | Face width ' | B3
% 8 * The precision grade of J Series products is equiv-| K | Holding surface dia.
T (O] alent to the value shown in Ehetable. - - . .
Standardized ground spiral miter gears available in Module 1!
— No. of Allowable torque (N-m) | Allowable torque (kgf-m)| Backlash Weight
g e Catalog e teeth g A | 2 C o E . G A I J & Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
$ §  [SMsGI1-20R 6 16|20 | 213020 |1384 (1065 | 8 |12 | 5 | 986 | 117 | 097 | 0.2 | 0099 |0.02~0.08/0.019
E (5 SMSG1-2°L . of 0 o . . . . . 0 .
- SMSG1.5-20R
SMSG1.5-20L 8 [26 |30 | 31.74|30 |21.18 [15.87 |13 19| 8 | 1537 4.10 3.47 0.42 0.35 0.04~0.10/0.074
)] SMSG2-20R
% SMSG2-20L 12134 |40 | 424 |37 (2475 |18.2 |14 22 | 10 | 21.72| 7.83 6.79 0.80 0.69 0.05~0.11] 0.15
© -
o SM5G2.5-20R 14|42 |50 | 529448 [3242 2447 |19 | 29 | 12 |2806 149 |132 | 152 |135 |0.06~0.12| 0.30
SMSG2.5-20L
SMSG3-20R 20
Q 2 SMSG3-20L 16 |50 | 60 | 63.72|58 |39.6 [29.86 |23 35| 15| 3157|264 23.7 2.69 242 0.07~0.13] 0.52
Qo SMSG3.5-20R
© = - ~
o ng_ SMSG3.5-20L 20160 | 70 | 74.47| 65 |43.81 |32.23 |25 40 | 18 | 39.09 |42.6 38.8 435 3.96 0.08~0.14| 0.82
o SMSG4-20R
O o3 SMSG4-20L 20 |64 | 80 | 84.88|75 |50.51 (3744 |27 45 | 20 | 4343 |62.6 57.8 6.39 5.90 0.10~0.16| 1.15
SMSG5-20R
SMSG5-20L 25180 100 [105.9 |90 |60.16 |42.95 |30 54 | 26 | 54.46 |115 109 11.8 1.1 0.12~0.18| 2.13
SMSG1-25R
SMSG1-25L 6 |20 |25 | 26.22|123 |15.08 |11.11 | 8 14| 6 | 1503 | 1.88 1.91 0.19 0.19 0.02~0.08|0.035
SMSG1.5-25R
SMSG1.5-25L 10|30 |37.5| 39.31|34 |22.14 [16.16 [11.5| 19 | 9 | 19.54 | 5.29 5.52 0.54 0.56 0.04~0.10| 0.11
SMSG2-25R
— U’ ~
g E SMSG2-25L 12140 | 50 | 52.4 |40 |24.19 |16.2 |10 20 | 12 | 26.06 | 12.6 13.5 1.28 1.37 0.05~0.11| 0.21
5 8 L el 16 | 50 |62.5| 65.54 |50 |30.24 [20.27 [12.5| 26 | 15 | 34.57 | 24,5 26.8 2.50 2.74 0.06~0.12| 0.42
SMSG2.5-25L
sMsG3-25R | > | B3
SMSG3-25L 20160 | 75 | 78.77|60 |37.57 |24.39 |15 32| 20 | 3743 | 45.0 50.0 459 5.10 0.07~0.13| 0.74
s @ SMSG3.5-25R
g 8 SMSG3.5-25L 25170 |87.5] 91.81|70 |42.98 (2841 (17.5| 37 | 22 | 46.77 | 69.2 78.1 7.05 7.97 0.08~0.14| 1.14
n O SMSG4-25R .
SMSG4-25L 28 |80 |100 [104.7 | 80 [49.14 |32.35 |20 43 | 25 | 55.29 |95.0 109 9.68 |11.1 0.10~0.16| 1.71
o SMSG5-25R N
e E SMSG5-25L 28 [100(125 [130.86|100{60.59 |40.43 |25 50 | 30 | 65.15|181 213 18.5 21.7 0.12~0.18| 3.39
B e LU 8 (24|30 | 31.26|28 |17.61 |13.63 |10 16 | 6 | 19.03| 250 3.02 0.25 0.31 0.02~0.08| 0.057
; © SMSG1-30L
8 SM5G1.5-30R 1036 | 45 | 46.84|43 |28.11 (2142 |16 25|10 2572 | 7.53 9.35 0.77 0.95 0.04~0.10| 0.21
. SMSG1.5-30L . . . . . . . . . . .
o) SMSG2-30R N
E é SMSG2-30L 12145 | 60 | 62.42|50 (29.27 |21.21 [125] 25 | 12 | 36.06 | 16.7 21.4 1.70 2.18 0.05~0.11} 0.37
£9) -
8 E gmggg: :gf 16 |60 | 75 | 78.04| 62 |36.08 |26.02 |17 32| 15 | 47.57 | 32.6 42.7 3.32 4.36 0.06~0.12| 0.76
o . 30
S SMSG3-30R
" SMSG3-30L 20170 |90 | 93.61|75 |45.25 |31.8 |20 40 | 20 | 53.43 | 60.3 80.4 6.15 8.20 0.07~0.13| 1.32
=5 SMSG3.5-30R
(] ~
g_g SMSG3.5-30L 25190 |105 |109.21|85 |494 (34,6 |25 45 | 22 | 67.77 | 85.1 115 8.68 |11.8 0.08~0.14| 2.19
6 e S 28 [100(120 (124.71] 95 |54.28 |37.35 |25 50 | 25 | 79.29 (127 174 12.9 17.8 0.10~0.16| 3.07
a SMSG4-30L . . . . . . . . .
SMSG5-30R
SMSG5-30L 28 [130]150 |155.90{120|68.20 [47.95 |35 62 | 30 | 99.15 240 332 24.5 339 0.12~0.18| 6.44

[Caution on Product Characterstes] (D A sets of miter gears must be identical in module and number of teeth, but opposite in spiral hands.
@The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
see page 253 for more details.
(3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.
@ These gears produce axial thrust forces. See page 254 for more details.

[Cauton on Secondary Operations] ~ (DPlease read “Caution on Performing Secondary Operations” (Page 254) when performing modification and/or secondary operations for
safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available.
@ Due to the gear teeth being induction hardened, no secondary operations can be performed on tooth areas including
the bottom land (approx. 1 to 2 mm).
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SMSG
MAAAAAAAAAAAAAAAAAAAA
" iy @ @ Ground Spiral Miter Gears
E E Newlyadded)
N ———
| - m
383
77)
(O)
c n
B3K g §
£O
] Bore H7 * The product shapes of J Series items are identified by background color. _
Keyway Js9 6 |8 l1ofire[14a]i5[16[17[18[19]20]22[25[28[30]|3][3[4[45][60]| S
i Screw size — 4%18 5x23 6x28 8x33 10x33 [12x33 14x38 >3
l Catalog No. \\| M4 | M5 M4 M5 M6 M8 M10 0
, SMSG1-20R J BORE . -
i SMSG1-20L J BORE
SMSG1.5-20R J BORE @
i SMSG1.5-20L ) BORE 3]
SMSG2-20R J BORE g
i SMSG2-20L J BORE
SMSG2.5-20R J BORE R
i SMSG2.5-20L ) BORE X c
SMSG3-20R J BORE -2
| SMSG3-20L J BORE o .S
SMSG3.5-20R J BORE oo
i SMSG3.5-20L J BORE O3
SMSG4-20R J BORE
i SMSG4-20L J BORE
‘ SMSG5-20R J BORE
i SMSG5-20L J BORE

SMSG1-25R J BORE
i SMSG1-25L J BORE

SMSG1.5-25R J BORE —
1 SMSG1.5-25L J BORE % §
SMSG2-25R J BORE
| SMSG2-25L J BORE mo
SMSG2.5-25R ) BORE
1 SMSG2.5-25L J BORE
SMSG3-25R J BORE 2 g
1 SMSG3-25L J BORE 58
SMSG3.5-25R ) BORE N O
1 SMSG3.5-25L J BORE
SMSG4-25R J BORE =
A SMSG4-25L J BORE eS
, SMSG5-25R J BORE e
1 SMSG5-25L J BORE =S
SMSG1-30R J BORE 1]
1 SMSG1-30L J BORE —
SMSG1.5-30R ) BORE _ ¢
1 SMSG1.5-30L J BORE 03
SMSG2-30R J BORE 2 %
1 SMSG2-30L J BORE P
SMSG2.5-30R J BORE oS
1 SMSG2.5-30L J BORE P
SMSG3-30R J BORE 5O
1 SMSG3-30L J BORE St=
SMSG3.5-30R ) BORE o9
1 SMSG3.5-30L J BORE a
SMSG4-30R J BORE
A SMSG4-30L J BORE
SMSG5-30R J BORE
SMSG5-30L J BORE

[Caution on J series] (D As available-on-request products, requires a lead-time for shipping within 2 working-days (excluces the day ordered), after placing an order. - Please allow additional shipping time to get to your local distributor,
(@ Number of products we can process for one order is 1to 20 units. For quantities of 21 or more pieces, we need to quote price and lead time.
(3 Keyways are made according to JIS B1301 standards, Js 9 tolerance.
@ Certain products which would otherwise have a very long tapped hole are conterbored to reduce the length of the tap. (Products marked with
® Areas of products which have been re-worked will not be black oxide coated.
® For products having a tapped hole, a set screw is included.

wygn

are tap size).

Inquiries are now being accepted on our website. 259
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MMSA - MMSB
@ Finished Bore Spiral Miter Gears

Specifications

Precision grade [ JIS B 1704 : 1978 grade 4
Gear teeth Gleason
. ﬂ Pressure angle |20°
g- 8 Helix angle 35°
wn (O] Material SCM415
Heat treatment |Overall carburizing
— Tooth hardness |55 ~ 60HRC
= g BT
25
. No. of | Directi Bore Hub dia. | Pitch dia. |Outside dia.|Mounting distance [Total length|Cronn toback lengthl Hub width [Length of bore|
Catalog No. Gear ratio] Module t:etz olfr(;:i:;? Shape A B C D E F G H |
© o MMSA1-20R 8
[l <4 R BT
- 10
58 | MMSB1-20R m1 20 17 20 | 2129 20 | 1353 | 1064 | 85 | 122
=1 (0] MMSA1-20L L BT 8
- MMSB1-20L 10
MMSA1.5-20R R BT 10
(7)) MMSB1.5-20R BK 12
_5 MMSA1.5-20L m1.5 | 20 ] BT 10 25 30 31.9 28 | 1848 | 13.95 | 10.5 16.5
& MMSB1.5-20L BK | 12
MMSA2-20R R BK 14
0 0 MMSB2-20R 16
f) g MMSA2-20L m2 20 ] » 14 35 40 4252 35 |2209 1626 | 125 | 20
c‘c“ = MMSB2-20L 16
% g MMSA2.5-20R R BK 18
.5- 20
mm:ii 2_;2': m2.5 | 20 18 42 50 53.2 45 | 28.63 | 21.6 16 26
MMSB2.5-20L L BK T o
MMSA3-20R R BK 20
K 22
mm:ii;g’: m3 20 20 52 60 63.99 50 30.78 | 21.99 | 16 27
MMSB3-20L 1 Lo BRI o
9 g MMSA3.5-20R R | pa| %
.5- 28
3 8 mm:ii :_;gt m3.5 20 25 50 70 74.53 55 3245 | 22.26 | 14 29
MMSB3.5-20L Lo B4 38
MMSA4-20R 28
=2 | MMSB4-20R RO B 3
(O
S = MMSA4-20L m4 20 ) o 28 55 80 84.99 65 39.13 | 275 17 35
no MMSB4-20L 30
_ MMSA5-20R R | pa | 3O
= MMSB5-20R 35
© m5 20 70 100 |106.25 75 4299 | 28.13 | 17 38
€a | Mmsas-20L L g | 30
<;> 5 MMSB5-20L 35
& | mmsae-20R ST
MMSB6-20R 45
» . . .
- 2 MMSA6-20L mé 20 ) o 40 80 120 |127.59 90 51.13 | 33.8 20 45
0>-’ _8 MMSB6-20L 45
D =
m & MMSAS8-20R R 80 o o o
8 MMSAS-20L m8 20 L B7 80 160 100 45 29.16 40
MMSA10-20R R 100
_ % MMSA10-20L m10 20 L B7 100 200 125 58 36.48 50
()
< -3 [Cauton on Product Characteristcs] (D A sets of miter gears must be identical in module and number of teeth, but opposite in spiral hands.
o9 @The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
o see page 253 for more details.

(3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.

@ These gears produce axial thrust forces. See page 254 for more details.

® Although the dimensions of the keyway are made to the JIS (Js9) tolerance, there may be some deviations due to the
effects of heat treatment.

® For products having a tapped hole (Except for B7-shaped products), a tapping screw is attached as an accessory.
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MMSA - MMSB

Finished Bore Spiral Miter Gears

]
N SICH.
O]
/7 Al
=1 5 &
] ! i Q0
- —c?©~<tmoo Mo on g © DG
2 G |
\ \‘_4& T o0
BK ' | B4 B7 o5
38
Face width [Holding surace dia| ~ Keyway Set Screw Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight I
) ; - - - " Catalog No.
J K WidthxDepth|  Size L Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
— [2-ma] . 0.018 | MMSA1-20R =N
_ 2-M4 . 0.015 [ MMSB1-20R = @©
45| 11.67 — M4 is 2.24 2.09 0.23 0.21 0.03~0.13 0018 | MMSA1-20L _g 8
— 2-M4 ) 0.015 | MMSB1-20L —
_ 2-M4 6 0.057 | MMSA1.5-20R
4x1.8 | 2-M4 0.052 | MMSB1.5-20R (7]
7 17.2 — >Ma ) 7.74 7.34 0.79 0.75 0.05~0.15 0057 | MMSA1.5-20L Aé
4%1.8 | 2-M4 0.052 | MMSB1.5-20L g
5x23 | 2-M4 7 0.13 [ MMSA2-20R
5x23 | 2-M4 0.12 | MMSB2-20R 0w
9 24.54 5x23 | 2-Ma , 18.0 17.3 1.83 1.76 0.06~0.16 013 | MMsA2-20L f) g
5x23 | 2-M4 0.12 | MMSB2-20L g c
6x28 | 2-M5| o 024 | MMSA2.5-20R L
6x2.8 | 2-M5 0.23 | MMSB2.5-20R O
1 30.89 346 337 3.52 344 0.07~0.17
6x28 | 2-M5 8 0.24 | MMSA2.5-20L
6x28 | 2-M5 0.23 | MMSB2.5-20L
6x28 | 2-M5 8 040 [ MMSA3-20R
6x28 | 2-M5 0.39 | MMSB3-20R
14 344 61.9 61.1 6.32 6.23 0.08~0.18
6x28 | 2-M5 8 040 | MMSA3-20L
6x28 | 2-M5 0.39 | MMSB3-20L
8x33 2-M6| 046 | MMSA3.5-20R E g
8x3.3 | 2-M6 043 | MMSB3.5-20R [T
16 42.75 8x33 | 2-M6 . 97.1 96.7 9.90 9.86 0.10~0.25 046 | MMSA3.5-20L m &
8x3.3 | 2-M6 0.43 | MMSB3.5-20L
8x3.3 | 2-M6 9 0.70 [ MMSA4-20R : 0
8x3.3 | 2-M6 0.68 | MMSB4-20R =
~ (0]
18 49.08 8x33 | 2-M6 . 144 144 14.6 14.7 0.12~0.27 070 MMSA4-20L B 8
8x33 | 2-M6 0.68 | MMSB4-20L nO
8x3.3 | 2-M6 9 1.32 | MMSA5-20R .
10x3.3 | 2-M8 1.25 | MMSB5-20R =
~ v
23 60.95 8x33 | 2-M6 . 284 288 29.0 29.4 0.14~0.34 132 | MMSA5-20L é o
10x3.3 | 2-M8 1.25 | MMSB5-20L <;3 ]
12x3.3 | 2-M8 10 211 | MMSA6-20R 8
14x3.8 | 2-M10 1.99 [ MMSB6-20R
27 73.63 475 496 48.4 50.6 0.16~0.36 ]
12x3.3 | 2-M8 10 2.11 | MMSA6-20L . §l<>
14x3.8 | 2-M10 1.99 | MMSB6-20L <1>J _8
—  |e-m10 398 | MMSAS-20R s
35 101 o 6-M10 110 1080 1170 111 119 0.20~0.45 398 | MMSAS-20L 8
— 6-M10 7.88 | MMSA10-20R
45  1122.72 - 6-M10 130 1660 1840 169 188 0.25~0.50 788 | MMSA10-20L _ _.g
o
[Caution on Secondary Operains]) (D These products which are hardened by carburizing allow no secondary machining. However, for B7 type gear, the area < -8
surrounded with —--— line (in the illustration) is masked during the carburization process and can be modified. Care (0N
should be exercised since the hardness is high (approx. HRC40, maximum). 2

When installing B7 type (ring type) Spiral Mi-
ter Gears to the base, always secure the gears
onto the mounting base with taper pins to
absorb the rotational loads. Fastening and se—//

Taper pin

]
(T2 )
\\2777))

curing with only mounting screws could pos-
sibly cause the screws to snap due to heavy

loads. Mounting base

’v\,\J

Inquiries are now being accepted on our website. 261
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MMS
Spiral Miter Gears

Specifications
Precision grade [ JIS B 1704 : 1978 grade 4
Gear teeth Gleason
o ﬂ Pressure angle | 20°
g_ 8 Helix angle 35°
-t (5 Material SCM415
Heat treatment | Carburizing
o Tooth hardness |55 ~ 60HRC
S & B3
T 0
TO ———— ———
Catalog No Gearratio | Module | No. of teeth Direct_ion Shape Bore Hub dia. | Pitch dia. |Outside dia.|Mounting distance| Total length (Crown to back length
b of spiral Ar7 B C D E F G
& g mmgigf m2 20 'E B3 12 34 40 | 4231 35 2214 | 16.15
= -
Q0
+ -
(5 | MMS2.5-20R R
£ MMS2.5-20L m2.5 20 L B3 15 42 50 53.2 45 28.63 | 21.6
MMS3-20R R
_@ MMS3-20L 1 m3 20 L B3 16 52 60 63.99 50 30.78 | 21.99
8 mmgz-igf m4 20 E B3 20 65 80 84.99 65 39.13 | 275
o -
= mxgg-igf m5 20 E B3 25 85 100 106.25 75 4299 | 28.13
0 q
< c
g9 oo 2ok m2 25 ERERE 45 | 50 | 524 | 40 2419 | 162
fEE=
o MMS2.5-25R R
o
O o3 MMS2.5-25L m2.5 25 L B3 16 55 62.5| 65.54 50 30.24 | 20.27
MMS3-25R R
MMS3-25L 1 m3 25 L B3 20 65 75 78.77 60 37.57 | 24.39
MMS4-25R R
MMS4-25L m4 25 \ B3 25 85 100 | 104.7 80 49.14 | 3235
MMS5-25R R
MMS5-25L m5 25 L B3 28 100 125 | 130.86| 100 60.59 | 40.43
— U’ o
% § mmg:gf m2 30 E B3 12 45 60 | 6242| 50 29.27 | 21.21
0S| mms2.5-30R R
MMS2.5-30L m2.5 30 L B3 16 60 75 78.04 62 36.08 | 26.02
MMS3-30R R
% g MMS3-30L 1 m3 30 L B3 20 70 90 93.61 75 4525 | 31.8
—
) MMS4-30R R
n O MMS4-30L m4 30 L B3 28 100 120 124.71 95 5428 | 37.35
MMS5-30R R
MMS5-30L m5 30 L B3 28 130 150 | 155.9 120 68.2 47.95

[Caution on Product Characterstcs] (D A sets of miter gears must be identical in module and number of teeth, but opposite in spiral hands.
@The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
see page 253 for more details.
3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.
@ These gears produce axial thrust forces. See page 254 for more details.

Worm

Other

=
@
o
| .
@
3]
O
n
@
33
o2
m o
o
(©)
)
o
3)
5
o)
o)
1.
o

262

* For products not categorized in our KHK Stock Gear series, custom gear pro-
duction services with short lead times is available. For details see page 8.
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[Caution on Secondary Operations]

W catalog_usa. indb 263

(@ Please read “Caution on Performing Secondary Operations” (Page 254) when performing modification and/or secondary operations

for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available.

@ In the illustration, the area surrounded with —--— line is masked during the carburization process and can be modified. However,

care should be exercised since the hardness is high (approx. HRC40, maximum).

Installment : Intersecting axes gears
Gear Type : Miter Gears
Gears : SM2-25
PM2-25
Gear Ratio : 1
Weight : Approx. 1kg

Use of bevel gears allows the
changing of the shaft angle by
90 degrees. Applications include
the changing of the direction of
power.

Inquiries are now being accepted on our website.

MMS
Spiral Miter Gears
o 0
3
Q
726
iy
o 9
. s m— TO
Hub width |Length of bore| Face width |Holding surface dia,| Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight
_ = : — Catalog No.
H | J K Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
~ MMS2-20R T 0
12 20 9 24.54 17.0 17.3 1.73 1.76 0.06~0.16 0.13 MMS2-20L OE) a
O
MMS2.5-20R = (5
16 26 11 30.89 32.7 33.7 3.34 3.44 0.07~0.17 0.26 MMS2.5-20L £
MMS3-20R
16 27 14 344 58.7 61.1 5.98 6.23 0.08~0.18 0.43 MMS3-20L _‘Q
MMS4-20R @)
17.5 35 18 49.08 136 144 139 14.7 0.12~0.27 0.92 MMS4-20L E
MMS5-20R
17.5 38 23 60.95 269 288 27.5 29.4 0.14~0.34 1.65 MMS5-20L "o
X c
MMS2-25R 05
12.5 21 12 28.06 29.1 36.3 2.96 3.70 0.06~0.16 0.25 MMS2-25L g =
MMS2.5-25R oo
15 27 15 36.57 56.7 71.8 5.79 7.32 0.07~0.17 0.47 MMS2.5-25L O3
MMS3-25R
17.5 33 20 3943 104 133 10.6 13.6 0.08~0.18 0.81 MMS3-25L
MMS4-25R
22.5 44 25 57.29 238 309 243 31.5 0.12~0.27 1.88 MMS4-25L
MMS5-25R
25 50 30 65.15 454 595 46.3 60.7 0.14~0.34 | 3.39 MMS5-25L
MMS2-30R °2
125 25 12 36.06 424 57.1 4.32 5.82 0.06~0.16 0.37 MMS2-30L q>) 8
oo
MMS2.5-30R
17 32 15 47.57 82.8 113 8.44 11.5 0.07~0.17 0.76 MMS2.5-30L
MMS3-30R
20 40 20 53.43 153 211 15.6 21.5 0.08~0.18 1.32 MMS3-30L q;) g
MMS4-30R c 9o
25 50 25 79.29 348 488 355 49.8 0.12~0.27 3.07 MMS4-30L noG
MMS5-30R
35 62 30 99.15 662 941 67.5 96.0 0.14~0.34 6.44 MMS5-30L
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SMS
Spiral Miter Gears

Specifications
Precision grade [ JIS B 1704 : 1978 grade 4
Gear teeth Gleason
() Pressure angle |20°
3 . o
o ) Helix angle 35
=2 O} Material S45C <—<y Ml 4mlola
Heat treatment | Teeth induction hardened
o Tooth hardness |50 ~ 60HRC M
S £ | B3
T O
O ———— ————
Gearratio | Module | No. of teeth Direction Shape Bore Hub dia. | Pitch dia. |Outside dia.|Mounting distance| Total length |Crown to back length
Catalog No. \ of spiral A 5 o 5 . . :
© SMS1-20R R
c g SMS1-20L m1l 20 L B3 6 16 20 21.3 20 13.84 | 10.65
(O} -
€0 :m:::ggf m1.5 | 20 E B3 8 26 30 31.74 | 30 21.18 | 15.87
§M§§I§SE m2 20 R RERE 34 | 40 | 424 | 37 2475 | 182
()
2 SMS2.5-20R R
S SMS2.5-20L m25 | 20 L B3 14 42 50 5294 | 48 3242 | 2447
= :m:g:ggf m3 20 FE B3 16 50 60 63.72 58 39.6 29.86
1
2e oMS3 2200 m3.5 | 20 e 2 60 | 70 | 7447| 65 4381 | 3223
(@]
&“ £ gmgzggf m4 20 [E B3 20 64 80 84.88 75 50.51 37.44
o -
& -
O3 zmggigf m5 20 'E B3 | 25 80 | 100 | 1059 90 60.16 | 42.95
:m:g:igf mé 20 [E B3 28 100 120 127.16 104 67.35 | 47.58
2323335 m8 20 'E B3 30 130 | 160 | 169.94 | 125 726 | 49.97
:m:: :igf mi 25 E B3 6 20 25 26.22 23 15.08 | 11.11
E g :m::gg:s m1.5 25 IE B3 10 30 375 39.31 34 22.14 | 16.16
0 0 2
@S zmzijgf m2 25 IE B3 12 40 50 52.38 40 24.2 16.19
:m:gg;gf m25 | 25 'E B3 16 50 625 | 6554 50 3024 | 2027
Y 2
eg cea 2ok 1| m3 25 ©ol e | 20 60 | 75 | 7877| 60 3757 | 2439
n O -
:m:::_igf m3.5 25 FE B3 25 70 87.5 91.81 70 4298 | 2841
= o
= E gm::_ggf ma 25 IE B3 28 80 100 104.7 80 49.14 | 3235
=
‘;’ § :mggigf m5 25 FL* B3 28 100 | 125 | 130.86| 100 60.59 | 40.43
S gmg:-ggf mé6 25 *E B3 28 120 150 157.17 120 7197 | 48.58
» .
_ SMS1-30R R
g _>8< SMS1-30L m1 30 L B3 8 24 30 31.26 28 17.61 13.63
D s SMS1.5-30R R
m @
8 SMS1.5-30L mi1.5 30 L B3 10 36 45 46.84 43 28.11 2142
SMS2-30R R
@ SMS2-30L m2 30 L B3 12 45 60 62.42 50 29.27 | 21.21
o ° SMS2.5-30R R
() .
< _g SMS2.5-30L : m2.5 30 L B3 16 60 75 78.04 62 36.08 | 26.02
opP SMS3-30R R
D;: SMS3-30L m3 30 L B3 20 70 920 93.61 75 4525 | 318
:m:::ggf m3.5 30 E B3 25 920 105 109.21 85 49.4 34.6
:m::::gf m4 30 E B3 28 100 120 124.71 95 5428 | 37.35
§M§§ZSSE m5 30 E B3 28 130 | 150 | 15590 | 120 682 | 47.95

[Caution on Product Characterstcs] (1D A sets of miter gears must be identical in module and number of teeth, but opposite in spiral hands.
(@ The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please see page 253 for more details.
(3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some differences will occur due to the comer chamfering of the gear tips.
@ These gears produce axial thrust forces. See page 254 for more details.
(® Due to heat treating, some deformation of the bore may occur. It may be necessary to ream the bore to bring it to the stated dimensions.
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SMS
Spiral Miter Gears
o 0
3
Q
726
iy
o 9
Hub width |Length of bore| Face width |Holding surface dia,| Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight
_ = : = Catalog No.
H | J K Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
SMS1-20R ©
8 12 5 9.86 1.07 0.65 0.11 0.067 0.03~0.13 | 0.019 SMS1-20L E E
SMS1.5-20R 20
13 19 8 15.37 3.73 2.33 0.38 0.24 0.05~0.15 | 0.074 SMS1.5-20L i= O
SMS2-20R
14 22 10 21.72 8.54 5.40 0.87 0.55 0.06~0.16 | 0.15 SMS2-20L ”
SMS2.5-20R £
19 29 12 28.06 16.3 10.5 1.66 1.07 0.07~0.17 | 0.30 SMS2.5-20L 8
SMS3-20R o
23 35 15 31.57 28.8 18.7 2.94 1.91 0.08~0.18 | 0.52 SMS3-20L
SMS3.5-20R (7))
25 40 18 39.09 46.5 304 4.74 3.10 0.10~0.25 | 0.82 SMS3.5-20L _5 g
27 45 20 43.43 68.3 45.0 6.97 4.59 0.12~0.27 1.15 e tlOR g §
SMS4-20L o
30 54 26 54.46 136 90.9 13.9 9.27 0.14~0.34 | 2.13 L % sl
g . : - : ' ) SMS5-20L
SMS6-20R
34 60 30 67.15 226 155 23.0 15.8 0.16~0.36 | 3.65 SMS6-20L
SMS8-20R
30 62 35 95 484 344 49.4 35.1 0.20~045 | 7.00 SMS8-20L
SMS1-25R
8 14 6 15.03 1.71 1.28 0.17 0.13 0.03~0.13 | 0.035 SMS1-25L
SMS1.5-25R o L
- o
11.5 19 9 19.54 5.78 442 0.59 0.45 0.05~0.15 | 0.11 SMS1.5-25L q>_) §
SMS2-25R M G
10 20 12 26.06 13.7 10.7 1.40 1.09 0.06~0.16 | 0.21 SMS2-25L
SMS2.5-25R
12.5 26 15 34.57 26.8 21.1 2.73 2.15 0.07~0.17 | 042 SMS2.5-25L > 0
SMS3-25R 0 G
15 32 20 37.43 49.1 39.1 5.00 3.98 0.08~0.18 | 0.74 SMS3-25L S 8
SMS3.5-25R n
17.5 37 22 46.77 75.4 60.6 7.69 6.18 0.10~0.25 1.14 SMS3.5-25L
SMS4-25R =
20 43 25 55.29 112 90.7 11.5 9.25 0.12~0.27 1.71 SMS4-25L £ E
SMS5-25R o =
25 50 30 65.15 214 175 21.8 17.8 0.14~0.34 | 3.39 SMS5-25L ; 8
SMS6-25R (O]
30 61 35 83 357 300 36.4 30.6 0.16~0.36 | 5.99 SMS6-25L =
SMS1-30R _ £
10 16 6 19.03 2.28 2.03 0.23 0.21 0.03~0.13 | 0.057 SMS1-30L <1>.> _8
SMS1.5-30R 25
~ m @
16 25 10 25.72 8.22 7.48 0.84 0.76 0.05~0.15 | 0.21 SMS1.5-30L 8
SMS2-30R
12.5 25 12 36.06 18.2 16.9 1.86 1.72 0.06~0.16 | 0.37 SMS2-30L _g‘)
SMS2.5-30R s S
- 3
17 32 15 47.57 35.6 334 3.63 3.40 0.07~0.17 | 0.76 SMS2.5-30L £ .8
SMS3-30R o9
20 40 20 53.43 65.8 62.3 6.71 6.35 0.08~0.18 1.32 SMS3-30L o
SMS3.5-30R
25 45 22 67.77 101 96.0 10.3 9.79 0.10~0.25 | 2.19 SMS3.5-30L
SMS4-30R
25 50 25 79.29 150 144 15.3 14.7 0.12~0.27 | 3.07 SMS4-30L
SMS5-30R
35 62 30 99.15 284 276 29.0 28.1 0.14~0.34 | 6.44 SMS5-30L

[Caution on Secondary Operations] (D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modification and/or secondary operations
for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available.
@ Due to the gear teeth being induction hardened, no secondary operations can be performed on tooth areas including
the bottom land (approx. 2 to 3 mm).

Inquiries are now being accepted on our website. 265

W catalog_usa. indb 265 $ 15/05/21 15:21:03(




—b— (T

SMZG
@ Ground Zerol Miter Gears

Specifications F
Precision grade [JIS B 1704 : 1978 grade 2 G
Gear teeth Gleason > I }‘L
_ ﬂ Pressure angle |20° _ ?1 |
g- 8 Material S45C .
2XO) Heat treatment | Teeth induction hardened <M T <|m|olo
Tooth hardness |50 ~ 60HRC ’
85 > Ve
o 9
I © A el Bore Hub dia. | Pitch dia. |Outside dia.| Mounting distance | Total length |Crown to back length
Catalog No. Gearratio| Module | oo :ni;'l’é '?)'f“;;‘l'r‘;? shape [— 1 . : - : - : ?5 - 9 - g
© wn SMZG2-20R o R
g E SMZG2-20L m2 20 5 L B3 12 34 40 43.32 37 24.69 18.66
[}
) =)
(0] SMZG2.5-20R . R
= SMZG2.5-20L 1 m2.5 20 5 L B3 14 42 50 54.16 48 32.34 25.08
SMZG3-20R N R
g" SMZG3-20L m3 20 5 L B3 16 50 60 64.89 58 39.52 30.45
8 [Cauton on Product Characterstcs] (D A set of miter gears must be identical in module and number of teeth, but opposite in spiral hands.
o @ Allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please see
page 253 for more details.
0o (3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
% c ferences will occur due to the corner chamfering of the gear tips.
@© g @ It produces an axial thrust force, which has the same direction as straight bevel gears. For details, see separate technical
oc.= reference book (Page 108).
o o
O3

B Features of Zerol Miter Gears
Zerol Miter Gears are spiral miter gears with a helix angle of less than 10 degree. Balanced,
and superior performance as they combine the features of straight / spiral bevel gears.

@ Allows compact design as no inward thrust force ( * Reference to the figure) is produced,
which causes problems when using spiral miter gears.

@ Unlike straight miter gears, Zerol Miter Gears can be ground finished, allowing higher
precision, wear-resistance and are quieter, compared with straight miter gears.

@ Drop in replacement for SM Miter Gears can easily be made due to the gears have similar
dimensions for the mounting distance. When replacing, please use a set of zerol miter
gears with opposite spiral hands, one right-hand and the other left-hand.

o P
> @
0 O
0o

Screw
Gears

H Performance Comparison

= Bearing Design Interchangeability| Precision Strength Durability Noise/Vibration Price

o Gear Type e : ~ | Surface Roughness/Total o

; Mounting Distance [  JIS B 1704  |Bending Strength| Surface Durability Contact Ratio for single item
Miter Gears

Bevel
Products Gearboxes Gear Pair

SM2-20 No thrust force produced inward | SUM. PM. SMZG grade 3 713N m 0.72N * m 3.2a/1.62
— Ground Zerol|MiteriGears )
5 -
L
L
o
SMZG2-20R/L | No thrust force produced inward | SM. SUM, PM grade 2 7.76N - m 440N * m 0.4a/1.74
Ground Spiral|Miter,Gears oy

NMMSG2-20R/L Thrust force produced inward — grade 2 15.6N * m 217N +m 0.4a/2.49

NOTE: The above evaluations were based on a comparison of 3 products.
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SMzZG

Ground Zerol Miter Gears

(7))
3
2 o
)
)
O G
25
Hub width |Length of bore| Face width |Holding surface dia,| Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight L
- - - - Catalog No.
H | J K Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
SMZG2-20R ©
14 22 10 21.72 7.76 4.10 0.79 0.42 0.05~0.11 0.15 SMZG2-20L GE_, k=
Q
SMZG2.5-20R £ (5
19 29 12 28.06 14.8 7.92 1.51 0.81 0.06~0.12 | 0.30 SMZG2.5-20L =
SMZG3-20R
23 35 15 31.57 26.2 14.3 2.67 1.45 0.07~0.13 | 0.53 SMZG3-20L g‘,
[Caution on Secondary Operations] (D Care must be exercised when performing modification and/or secondary operations of miter gears. 8
KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available. o
@ Due to gear teeth induction hardened, no secondary operations can be performed on tooth areas including the bottom
land (approx. 2to 3 mm). 0o
< C
8 o
=
o
O3

o 2
> @
2O
0o

Screw
Gears

* For products not categorized in our KHK Stock Gear series, custom gear pro-
duction services with short lead times is available. For details see page 8.

Worm

Installment : Intersecting axes gears
Gear Type : Miter Gears
Gears : SM2-25
PM2-25
Gear Ratio : 1
Weight : Approx. 1kg

Other Bevel
Products Gearboxes Gear Pair

Use of bevel gears allows the
changing of the shaft angle by 90
degrees. Applications include the
changing of the direction of power.

J

Inquiries are now being accepted on our website.  2@7
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e SMA - SMB - SMC

Finished Bore Miter Gears

Specifications
Precision grade [ JIS B 1704 : 1978 grade 4
Gear teeth Gleason
P le [20°
S 0 ressure angle
oY 8 Helix angle —
(7)) (O] Material S45C
Heat treatment | Teeth induction hardened
—_— Tooth hardness |50 ~ 60HRC
8 % BT
o 9
TO e — :
) No. of Bore | Hub dia. | Pitch dia. |Outside dia.| Mounting distance | Total length | Crown to back length | Hub width | Length of bore
Catalog No. Gear ratio| Module toth | Shape A B C D E F G m |
© SMA1-20 BT 8 12
c E SMB1-20 m1 20 BT 10 16 20 21.41 20 13.95 10.71 8 12.07
9 SMA1.5-20 BT | 10 19
] .
I= (O] SMB1.5-20 m1.5 20 BK 12 26 30 32.12 30 21.24 16.06 13 19
SMA2-20 BK 14 22
" SMB2-20 m2 20 BK 15 34 40 42.83 37 24.89 18.41 14 22
= SMA2.5-20 BK 18 29
8 SMB2.5-20 m2.5 20 BK 20 42 50 53.54 48 32.54 24.77 19 29
o SMA3-20 BK | 22 35
SMB3-20 m3 20 BK 25 50 60 64.24 58 39.84 30.12 23 35
29 |smc3-20 BK | 20 35
Qo0 .
S |maasa9 " lmas 20 |30 2% 60| 70 | 7495 65 4413 | 3247 | 25 | %0
o [smas20 BK | 30 45
O SMB4-20 m4 20 BK 32 64 80 85.65 75 50.78 37.83 27 | 45
SMC4-20 BK 25 45
SMA5-20 BK 40 54
SMB5-20 m5 20 BK 30 80 100 |107.07 920 60.38 43.54 30 54
SMC5-20 BK 35 54
SMAG6-20 BK 45 60
SMB6-20 mé6 20 BK 50 100 | 120 |12848| 104 67.67 48.24 34 60
2 2 SMC6-20 BK 40 60
5 8 SMAS8-20 m8 20 BK 60 130 | 160 |171.31| 125 73.33 50.66 30 | 62
mno SMA1-25 m1l 25 BT 10 20 25 26.41 23 15.16 11.21 8 14
SMA1.5-25 m1.5 25 BK 12 30 37.5| 39.62 34 22.25 16.31 11.5] 19
SMA2-25 BK 18
2 0 SMB2-25 m2 25 BK 15 40 50 52.83 40 24.33 16.41 10 | 20
o SMA2.5-25 BK | 20
S0 .
C(IJ) & SMB2.5-25 m2.5 25 BK 18 50 62.5| 66.04 50 3041 20.52 12.5| 26
SMA3-25 BK 30
- SMB3-25 1 m3 25 BK 25 60 75 79.24 60 37.81 24.62 15 32
£ © SMA3.5-25 BK 32
B Et SMB3.5-25 m3.5 25 BK 28 70 87.5| 92.45 70 43.23 28.72 175 37
=3 SMA4-25 BK | 35
1] SMB4-25 m4 25 BK 30 80 | 100 |105.66 80 49.32 32.83 20 | 43
» SMA5-25 m5 25 BK 50 100 125 1132.07| 100 60.82 41.04 25 50
— 2 SMAG6-25 mé6 25 BK 55 120 | 150 |158.48| 120 72.32 49.24 30 | 61
g _8 SMA1-30 m1 30 BK 12 24 30 31.41 28 17.71 13.71 10 16
8 & SMA1.5-30 m1.5 30 BK 15 36 45 47.12 43 28.24 21.56 16 25
(]
SMA2-30 BK 20
S
., SMB2-30 m2 30 BK 15 45 60 62.83 50 2942 21.41 12.5| 25
. = SMA2.5-30 BK 25
g g SMB2.5-30 m2.5 30 BK 20 60 75 78.54 62 36.28 26.27 17 32
= O
SMA3-30 1 BK 32
o
o 6: SMB3-30 m3 30 BK 25 70 90 94.24 75 45.47 32.12 20 40
SMA3.5-30 BK 35
SMB3.5-30 m3.5 30 BK 30 90 | 105 |[109.95 85 49.66 34.97 25 | 45
SMA4-30 BK 40
SMB4-30 m4 30 BK 30 100 120 | 125.66 95 54.52 37.83 25 50
SMA5-30 m5 30 BK 55 130 | 150 |157.07| 120 68.56 48.54 35 | 62

[Caution on Product Characterstes] (D Keyways are made according to JIS B1301 standards and Js 9 tolerances. For products with a tapped hole, a set screw is
included as an accessory.
@The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
see page 253 for more details.
(3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.
@ The keyway dimensions of items with " 3 "marks do not conform to JIS Standards.

268

W catalog_usa. indb 268 $ 15/05/21 15221:09(




(T

SMA - SMB + SMC

Finished Bore Miter Gear

(2]
35
=}
NS
BK 5 g
28
Face width |Holdingsurfacedia) ~ Keyway Set Screw Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight L
) ) - - - . Catalog No.
d K WidthxDepth| Size L Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
9.86 — M4 0.016 | SMA1-20 © 0
5 10 o M4 4 0.90 0.37 0.091 0.038 0.03~0.13 0014 | SMB1-20 c E
15.37 — M4 0.069 | SMA1.5-20 40-'3 o
8 1537 | 4x18 | M5 6.5 3.13 1.31 0.32 0.13 0.05~0.15 0.06 SMB1.5-20 = (O]
21.72 | 5x23 | M5 0.14 SMA2-20
10 2172 | 5x23 | M5 7 7.7 3.05 0.73 0.31 0.06~0.16 013 SMB2-20 "
28.06 | 5x23* | M6 0.27 SMA2.5-20 =<
12 28.06 | 6x28 | M6 9.5 13.7 5.90 1.39 0.60 0.07~0.17 0.26 SMB2.5-20 8
31.57 | 7x3* M6 0.47 SMA3-20 @«
15 31.57 | 7x3* M8 | 11.5 24.2 10.5 247 1.08 0.08~0.18 | 0.44 SMB3-20
31.57 | 6x28 | M6 0.49 SMC3-20 ﬁ g
39.09 | 7x3* | M8 071 | SMA3.5-20 g.9
18 39.09 | 8x33 | Ms 12.5 39.0 17.2 3.98 1.75 0.10~0.25 0.68 SMB3.5-20 o E
4343 | 7x3* | M8 1.00 | SMA4-20 o o8
20 4343 [10x33 | M8 13.5 57.3 254 5.85 2.59 0.12~0.27 | 0.96 SMB4-20 O
4343 | 8x33 | M8 1.07 SMC4-20
5446 |10x3.3* | M8 1.80 SMA5-20
26 5446 | 8x33 | M8 |15 114 51.3 11.7 5.23 0.14~0.34 | 2.04 SMB5-20
5446 [10x3.3 | M8 1.93 SMC5-20
67.15 |12x3.3* | M8 3.19 SMA6-20
30 67.15 [14x3.8 | M8 17 190 87.5 19.3 8.92 0.16~0.36 | 3.01 SMB6-20
67.15 |12x33 | M8 3.35 SMC6-20 L
35 95 18x44 | M10 |15 406 194 41.4 19.8 0.20~0.45 | 5.96 SMAS8-20 q>, 8
6 15.03 — M4 4 1.48 0.71 0.15 0.072 0.03~0.13 | 0.029 | SMA1-25 0o
9 19.54 | 4x1.8 | M5 5.75 4.98 244 0.51 0.25 0.05~0.15 | 0.10 SMA1.5-25
6x28 | M6 0.19 SMA2-25
12 26.06 5%23 | M5 5 11.8 5.90 1.20 0.60 0.06~0.16 0.20 SMB2-25 > »
(]
5x2.3*% | M6 0.39 SMA2.5-25 L@
~ (]
15 34.57 6x28 | M6 6 231 1.7 2.35 1.19 0.07~0.17 0.40 SMB2.5-25 8 1]
7 x 3% M8 0.63 SMA3-25
20 37.43 8x33 | M8 7.5 42.3 21.6 4.31 2.20 0.08~0.18 0.69 SMB3-25 N
10x33 | M8 1.04 SMA3.5-25 £ ©
22 46.77 8x33 | M8 8.5 65.0 335 6.63 342 0.10~0.25 1.09 SMB3.5-25 S %
10x33 | M8 159 | SMA4-25 =3
25 55.29 8x33 | M8 10 96.8 50.2 9.87 5.12 0.12~0.27 1.68 SMBA4-25 1]
30 65.15 |12x3.3* [ M8 125 | 185 96.8 18.8 9.87 0.14~0.34 | 2.86 SMAS5-25 »
35 83 16x4.3 | M10 |15 307 166 31.3 16.9 0.16~0.36 | 5.13 SMA6-25 — S<J
6 19.03 | 4x1.8 | M5 5 2.00 1.11 0.20 0.11 0.03~0.13 | 0.047 | SMA1-30 q>_) _8
10 25.71 5x23 | M5 8 7.22 4.08 0.74 0.42 0.05~0.15 | 0.19 SMA1.5-30 CCB &
6x28 | M6 032 |SMA2-30 &
12 36.06 5423 | M5 6.25| 16.0 9.20 1.63 0.94 0.06~0.16 035 SMB2-30 .
8x33 | M8 0.68 SMA2.5-30 S
15 47.57 6x28 | M6 8.5 31.2 18.2 3.19 1.86 0.07~0.17 0.73 SMB2.5-30 -qc, (j)
10x33 | M8 115 | SMA3-30 =73
20 5343 8x33 | M8 10 57.8 34.0 5.89 3.46 0.08~0.18 1.25 SMB3-30 (@) i
10x33 | M8 2.01 SMA3.5-30
22 67.77 8x33 | M8 12.5 88.4 523 9.01 5.34 0.10~0.25 210 SMB3.5-30
12x33 | M8 2.81 SMA4-30
25 79.29 8x33 | M8 125 | 131 783 134 7.99 0.12~0.27 303 SMB4-30
30 99.15 |16x43 | M10 | 17.5 250 150 25.5 15.3 0.14~0.34 | 5.56 SMA5-30

[Caution on Secondary Operations] (1D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modification and/or secondary operations
for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available.
@ Due to the gear teeth being induction hardened, no secondary operations can be performed on tooth areas including
the bottom land (approx. 2 to 3 mm).

Inquiries are now being accepted on our website. 269
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Specifications
Precision grade [ JIS B 1704 : 1978 grade 4

Gear teeth Gleason
C Pressure angle |20°
= .
oY 8 Material SCM415
2N 0] Heat treatment |Carburizing
Tooth hardness | 55 ~ 60HRC
gt -
o 9
TO T TR rvm— .
Catalog No eeree | o No. of Shape Bore Hub dia. | Pitch dia. |Outside dia. Mounting distance | Total length | Crown to back length | Hub width
) e Anz B C D E F G H
§ (2 MM2-20 m2 20 B3 12 34 40 42.83 35 22.24 16.41 12
5 © MM2.5-20 m2.5 20 B3 15 42 50 53.54 45 28.89 21.77 16
2= 8 MM3-20 1 m3 20 B3 16 52 60 64.24 50 31.19 22.12 16
— MM4-20 ma 20 B3 20 65 80 85.66 65 39.49 27.83 17.5
MM5-20 m5 20 B3 25 80 100 107.07 90 60.38 43.54 30
Q MM2-25 m2 25 B3 12 45 50 52.83 40 24.33 16.41 125
8 MM2.5-25 m2.5 25 B3 16 55 62.5 66.03 50 3041 20.52 15
o MM3-25 1 m3 25 B3 20 65 75 79.24 60 37.81 24.62 17.5
MM4-25 ma 25 B3 25 85 100 105.66 80 49.32 32.83 22.5
» o MM5-25 m5 25 B3 28 100 125 132.07| 100 60.82 41.04 25
X
8 5 MM2-30 m2 30 B3 12 45 60 62.83 50 2943 21.41 125
o .S MM2.5-30 m2.5 30 B3 16 60 75 78.54 62 36.28 26.27 17
o o MM3-30 1 m3 30 B3 20 70 90 94.24 75 45.47 32.12 20
O3 MM4-30 m4 30 B3 28 100 120 125.66 95 54.52 37.83 25
MM5-30 mb5 30 B3 28 130 150 157.07| 120 68.56 48.54 35

[Caution on Product Characterstcs] (D Thie allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
see page 253 for more details.
@ Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.

o P
> @
0 O
0o

LM
g Sintered Metal Miter Gears

=@
o3 —
o o) pecitications F(1)
n O Precision grade | JIS B 1704: 1978 grade 5 — G
H
Gear teeth Gleason < R—

3 /

© Pressure angle | 20° i
Ea , /
5 E Material SMF5040 //
; o Heat treatment | — " — <(|LD (@]

) N

Tooth hardness | (70 ~ 95HRB) .

(2]
_¢ QJ—\
[Cre) ) B1
2L
m o

8 Catal N e . —— No. of - Bore Hub dia. Pitch dia. |Outside dia.| Mounting distance | Total length | Crown to back length | Hub width

b ear ratio odule ape

. i teeth | S [T B C D E & G H
E k7] LMO0.8-20 m0.8 20 B1 4 12 16 17.13 16 11 8.57 5.5
c _g LM1-20 1 m1 20 B1 5 16 20 2141 20 13.5 10.71 6
5 fo) LM1.25-20 m1.25, 20 B1 6 22 25 26.77 23 15 11.38 6

E LM1.5-20 m1.5 20 B1 6 26 30 32.12 30 21 16.06 9

[Caution on Product Characterstes] (D The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
see page 253 for more details.
(@ Steam treatment (an effect creating surface oxidation) provides rust prevention; however, it is not a complete solution.
(3 Although the sintering process allows for the inclusion of oil to maintain lubrication, these gears have not been oil impregnated.
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MM
Carburized & Hardened Miter Gears
[ - n
38
)
[V
O«
)
—————— TO
Length of bore| Face width [Holding surface dia| ~ Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight
- — - — Catalog No.
| J K Bending strength Surface durability| Bending strength|Surface durability (mm) (kg)
20 9 24.54 15.1 9.74 1.54 0.99 0.06~0.16 0.13 | MM2-20 g (2
26 11 30.89 29.0 19.0 2.96 1.94 0.07~0.17 | 0.27 | MM2.5-20 5 8
27 14 344 52.0 34.5 5.30 3.52 0.08~0.18 0.43 | MM3-20 €0
35 18 49.09 121 81.2 12.3 8.28 0.12~0.27 0.93 | MM4-20 —
54 26 54.46 256 175 26.1 17.8 0.14~0.34 2.15 | MM5-20
21 12 28.06 26.4 20.1 2.70 2.05 0.06~0.16 0.25 | MM2-25 g"
27 15 36.57 51.6 39.7 5.27 4.05 0.07~0.17 0.47 | MM2.5-25 o
33 20 39.43 94.7 73.5 9.66 7.49 0.08~0.18 | 0.81 | MM3-25 C(C“
44 25 57.29 217 171 22.1 17.4 0.12~0.27 1.89 | MM4-25
50 30 65.15 413 329 421 33.6 0.14~0.34 3.41 MM5-25 » o
=
25 12 36.06 357 311 3.64 3.17 0.06~0.16 | 0.37 | MM2-30 8 S
32 15 47.57 69.7 61.5 7.11 6.27 0.07~0.17 0.76 | MM2.5-30 o S
40 20 5343 129 115 13.2 1.7 0.08~0.18 1.32 | MM3-30 o Q-
50 25 79.29 293 266 29.9 27.1 0.12~0.27 3.09 | MM4-30 (SX)
62 30 99.15 558 513 56.9 523 0.14~0.34 6.47 | MM5-30

[Caution on Secondary Operains] (D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modification and/or secondary operations
for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available.
@ In the illustration, the area surrounded with —--—line is masked during the carburization process and can be modified. However,
care should be exercised since the hardness is high (approx. HRC40, maximum).

o 2
> @
2O
0o

LM
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Sintered Metal Miter Gears

Worm Screw
Gears

Bevel
Products Gearboxes Gear Pair

Length of bore| Face width [Holding surface dia| Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight
- — - — Catalog No.
| J K Bending strength | Surface durability | Bending strength | Surface durability (mm) (9)
11 4.24 — 0.22 0.027 0.022 0.0027 0~0.16 9.67 | LMO0.8-20 Gh)
135 4.95 — 0.41 0.050 0.042 0.0051 0~0.18 20.7 LM1-20 c
15 6.36 — 0.81 0.099 0.083 0.010 0~0.20 38.8 LM1.25-20 6
21 8.48 — 1.48 0.19 0.15 0.019 0~0.22 78.6 LM1.5-20

[Caution on Secondary Operations] (D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modifications and/
or secondary operations for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of
KHK stock gears is also available.
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séwieel Miter Gears

Specifications ——F(\)—
Precision grade [JIS B 1704 : 1978 grade 3 S G
Gear teeth Gleason < } -
< ﬂ Pressure angle |20° ) o
g- © Material S45C 4
a’ ’
n O Heat treatment | — %** — <|CD o0
Tooth hardness | (less than 194HB) \\\
= g B2
38
I Bore Hub dia. | Pitch dia. |Outside dia.| Mounting distance | Total length | Crown to back length | Hub width
Catalog No. Gearratio | Module | N%O" | shape
' tectl Anz B C D E [® G H
E (2 SM2-16 m2 16 B2 10 27 32 34.83 30 19 15.41 11.5
E (3] SM2.5-16 m2.5 16 B2 12 34 40 43.53 35 21 16.77 12
2= 8 SM3-16 1 m3 16 B2 14 42 48 52.24 40 23 18.12 13
— SM4-16 ma 16 B2 16 55 64 69.66 50 28 20.83 13.5
SM5-16 m5 16 B2 20 70 80 87.07 65 37 28.54 20
g SM1-20 m1 20 B3 6 16 20 21.41 20 13.94 10.71 8
8 SM1.25-20 m1.25 | 20 B3 8 22 25 26.77 23 15.27 11.38 9
o SM1.5-20 m1.5 20 B3 8 26 30 32.12 30 21.24 16.06 13
SM2-20 m2 20 B3 12 34 40 42.83 37 24.89 18.41 14
» o SM2.5-20 m2.5 20 B3 14 42 50 53.54 48 32.54 24.77 19
X
8 5 SM3-20 1 m3 20 B3 16 50 60 64.24 58 39.84 30.12 23
oS SM3.5-20 m3.5 20 B3 20 60 70 74.95 65 4413 3247 25
o o SM4-20 m4 20 B3 20 64 80 85.65 75 50.78 37.83 27
QB SM5-20 m5 20 B3 25 80 100 107.07 920 60.38 43.54 30
SM6-20 mé 20 B3 28 100 120 128.48 104 67.67 48.24 34
SM8-20 m8 20 B3 30 130 160 171.31 125 73.33 50.66 30
SM1-25 m1i 25 B3 6 20 25 26.41 23 15.16 11.21 8
SM1.25-25 m1.25 | 25 B3 8 25 31.25 | 33.02 28 17.88 13.26 9.25
SM1.5-25 m1.5 25 B3 10 30 375 39.62 34 22.25 16.31 11.5
SM2-25 m2 25 B3 12 40 50 52.83 40 24.33 16.41 10
22 SM2.5-25 m2.5 25 B3 16 50 62.5 66.04 50 30.41 20.52 125
> @ 1
3 @ SM3-25 m3 25 B3 20 60 75 79.24 60 37.81 24.62 15
O SM3.5-25 m3.5 25 B3 25 70 87.5 92.45 70 43.23 28.72 17.5
SM4-25 ma 25 B3 28 80 100 105.66 80 49.32 32.83 20
SM5-25 m5 25 B3 28 100 125 132.07 100 60.82 41.04 25
% » SM6-25 mé6 25 B3 28 120 150 158.48 120 72.32 49.24 30
©
B 8 SM1-30 m1i 30 B3 8 24 30 31.41 28 17.71 13.71 10
n SM1.25-30 m1.25 30 B3 10 30 375 39.27 36 2347 18.13 13.5
SM1.5-30 m1.5 30 B3 10 36 45 47.12 43 28.24 21.56 16
SM2-30 m2 30 B3 12 45 60 62.83 50 29.42 21.41 12.5
g SM2.5-30 1 m2.5 30 B3 16 60 75 78.54 62 36.28 26.27 17
§ SM3-30 m3 30 B3 20 70 90 94.24 75 45.47 32.12 20
SM3.5-30 m3.5 30 B3 25 90 105 109.95 85 49.66 34.97 25
SM4-30 ma 30 B3 28 100 120 125.66 95 54.52 37.83 25
SM5-30 m5 30 B3 28 130 150 157.07 120 68.56 48.54 35

[Cauton on Product Characterstes]y (D The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
see page 253 for more details.
@ Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.
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* For products not categorized in our KHK Stock Gear series, custom gear pro-
duction services with short lead times is available. For details see page 8.
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SM
Steel Miter Gears
[ n
2 g
)
c n
B3 O ©
o 9
v — TO
Length of bore| Face width [Holding surface dia Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight
- - - - Catalog No.
| J K Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
19 7 — 3.84 0.33 0.39 0.034 0.06~0.16 | 0.076 | SM2-16 g (2
21 9 — 7.63 0.68 0.78 0.069 0.07~0.17 | 0.14 SM2.5-16 o 8
23 11 — 13.3 1.21 1.36 0.12 0.08~0.18 | 0.22 SM3-16 (O]
28 14 — 30.7 2.87 3.13 0.29 0.12~0.27 | 0.49 SM4-16 —
37 17 — 58.9 5.62 6.00 0.57 0.14~0.34 | 1.03 SM5-16
12 5 9.86 0.89 0.084 0.091 0.0086 0.03~0.13 | 0.019 | SM1-20 gé
13 6 13.03 1.70 0.16 0.17 0.017 0.04~0.14 | 0.036 | SM1.25-20 o
19 8 15.37 3.12 0.30 0.32 0.031 0.05~0.15 | 0.074 | SM1.5-20 g
22 10 21.72 7.13 0.72 0.73 0.073 0.06~0.16 | 0.15 SM2-20
29 12 28.06 13.6 1.41 1.39 0.14 0.07~0.17 | 0.30 SM2.5-20 » o
X
35 15 31.57 241 2.54 245 0.26 0.08~0.18 | 0.53 SM3-20 8 g
40 18 39.09 38.8 415 3.96 0.42 0.10~0.25 | 0.82 SM3.5-20 o S
45 20 4343 57.0 6.19 5.82 0.63 0.12~0.27 | 1.15 SM4-20 o o
54 26 54.46 114 12.6 11.6 1.29 0.14~0.34 | 2.15 SM5-20 O
60 30 67.15 191 21.8 19.4 2.22 0.16~0.36 | 3.68 SM6-20
62 35 95 413 49.6 42.1 5.06 0.20~0.45 | 7.05 SM8-20
14 6 15.03 1.47 0.16 0.15 0.017 0.03~0.13 | 0.035 | SM1-25
16 7 18.7 2.75 0.31 0.28 0.032 0.04~0.14 | 0.063 | SM1.25-25
19 9 19.54 4.96 0.57 0.51 0.059 0.05~0.15 | 0.11 SM1.5-25
20 12 26.06 11.8 141 1.20 0.14 0.06~0.16 | 0.22 SM2-25
26 15 34.57 23.0 2.81 2.34 0.29 0.07~0.17 | 0.42 SM2.5-25 ol
32 20 3743 421 5.24 4.29 0.53 0.08~0.18 | 0.74 SM3-25 CGE 8
37 22 46.77 64.7 8.19 6.60 0.83 0.10~0.25 | 1.15 SM3.5-25 O
43 25 55.29 96.3 124 9.82 1.26 0.12~0.27 | 1.73 SM4-25
50 30 65.15 184 24.2 18.7 247 0.14~0.34 | 341 SM5-25
61 35 83 309 42.1 31.5 4.29 0.16~0.36 | 6.03 SMeé6-25 q;_) g
16 6 19.03 1.99 0.26 0.20 0.026 0.03~0.13 | 0.057 | SM1-30 B 8
21 8 22.37 4.05 0.54 0.41 0.055 0.04~0.14 | 0.12 SM1.25-30 n
25 10 25.71 7.19 0.97 0.73 0.099 0.05~0.15 | 0.21 SM1.5-30
25 12 36.06 15.9 2.22 1.62 0.23 0.06~0.16 | 0.37 SM2-30
32 15 47.57 311 443 3.17 0.45 0.07~0.17 | 0.76 SM2.5-30 é
40 20 53.43 57.5 8.33 5.87 0.85 0.08~0.18 | 1.32 SM3-30 §
45 22 67.77 88.0 13.0 8.97 1.32 0.10~0.25 | 2.20 SM3.5-30
50 25 79.29 131 19.6 13.3 2.00 0.12~0.27 | 3.09 SM4-30
62 30 99.15 249 38.3 25.4 3.91 0.14~0.34 | 6.47 SM5-30

[Caution on Secondary Operations] (D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modifications and/
or secondary operations for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of
KHK stock gears is also available.
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SAM
g Angular Miter Gears

Specifications
Precision grade [JIS B 1704 : 1978 grade 3

Gear teeth Gleason
. ﬂ Pressure angle |20°
g- 8 Material S45C
» O] Heat treatment | —
Tooth hardness | (less than 194HB)
Tg g B45
T O Example of a pair Shaft angle 45°
) p p 9
I G ) No. of Shaft Bore Hub dia. | Pitch dia. |Outside dia.| Mounting distance | Total length | Crown to back length
Catalog No. Gear ratio | Module Shape
jecil angle Anz B C D E F G
§ 2 SAM1.5-20045 m1.5 20 45° B45 8 25 30 32.77 45 19.33 9.36
“@® SAM2-20045 1 m2 20 45° B45 10 30 40 43.69 60 26.08 1248
-ocl-'a> 8 SAM2.5-20045 m2.5 20 45° B45 12 40 50 54.62 75 31.92 15.6
= SAM3-20045 m3 20 45° B45 14 50 60 65.54 90 38.66 18.72
SAM1.5-20060 m1.5 20 60° B60 8 25 30 32.59 40 223 14.77
Q SAM2-20060 1 m2 20 60° B60 12 32 40 43.46 50 26.39 16.36
3 SAM2.5-20060 m2.5 20 | 60° B60 14 40 50 54.33 60 3049 | 17.94
&“ SAM3-20060 m3 20 60° B60 16 50 60 65.19 70 34.59 19.54
SAM1.5-20120 m1.5 20 ([120° B120 8 26 30 315 26 20.69 18.64
non SAM2-20120 1 m2 20 ([120° B120 12 34 40 42 34 26.86 | 24.18
% g SAM2.5-20120 m2.5 20 [120° B120 14 42 50 525 42 33.22 | 29.73
©-= SAM3-20120 m3 20 [120° B120 16 50 60 63 50 3939 | 35.28
.S
% ; [Cauton on Product Charzctersics] (D Thee allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please

see page 253 for more details.

@ Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.

(3 The shaft angle of each product is the degree obtained when two of the same products are installed as a pair. Pairing
two different products cannot change the shaft angle.
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0o

Screw
Gears

Worm

Shaft angle 60° Shaft angle 120°

Other Bevel
Products Gearboxes Gear Pair

* For products not categorized in our KHK Stock Gear series, custom gear pro-
duction services with short lead times is available. For details see page 8.
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SAM
Angular Miter Gears
E E
F F
G G
> ‘ H ‘ H
: > |
g [
= [ 7\ | = P
= , S c
7 / o
o —- — <|m|o|o v - —— - <|m|o|o NG
I : _
" | Beo N B120 5 g
o)
, —— . O
Hub width |Length of bore| Face width |Holding surface dia,| Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight
- — - — Catalog No.
H | J K Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
7.75 18 11 17 4.30 0.38 0.44 0.039 0.05~0.15 | 0.067 | SAM1.5-20045 § o
9.65 24 15 20.92 10.3 0.95 1.05 0.097 0.06~0.16 | 0.15 SAM2-20045 = ©
12.58 30 18 30.07 19.6 1.85 2.00 0.19 0.07~0.17 | 0.31 SAM2.5-20045 0 8
15.51 36 22 34 344 3.30 3.51 0.34 0.08~0.18 | 0.55 SAM3-20045 =
12.58 21 9 18.18 3.54 0.32 0.36 0.033 0.05~0.15 | 0.077 | SAM1.5-20060
13.05 24 12 21.93 8.39 0.78 0.86 0.080 0.06~0.16 | 0.15 SAM2-20060 gé
13.82 28 15 29.15 16.4 1.56 1.67 0.16 0.07~0.17 | 0.27 SAM2.5-20060 %)
15.16 32 18 36.36 28.3 2.74 2.89 0.28 0.08~0.18 | 0.47 SAM3-20060 C(CU
13.88 18 5 19.22 243 0.29 0.25 0.030 0.05~0.15 | 0.073 | SAM1.5-20120
17.26 24 6.5 26.78 5.66 0.70 0.58 0.072 0.06~0.16 | 0.16 SAM2-20120 ()
20.64 29 8.5 32.03 1.4 1.45 1.16 0.15 0.07~0.17 | 0.31 SAM2.5-20120 f) g
24.02 35 10 39.59 19.4 2.53 1.98 0.26 0.08~0.18 | 0.53 SAM3-20120 g c
[Cauton on Secondary Operains] (D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modifications and/ EL) g

or secondary operations for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of
KHK stock gears is also available.

H Angular Miter Gears

The shafts of standard Miter Gears are at 90° , Miter Gears with other angles are called Angular Miter Gears. SAM series of KHK stan-
dard Angular Miter Gears are available with 45°,60°,90° and 120° shaft angles. Recommended use of a pair of identical gears in
mesh. Other shaft angles may be ordered as custom gears. However, because of the limitations of our manufacturing equipment, we
may not be able to produce your specific design.
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Worm
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T T T
Shaft Angle 45° Shaft Angle 60° Shaft Angle 90° Shaft Angle 120°

Other Bevel
Products Gearboxes Gear Pair
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Stainless Steel Miter Gears

Specifications

Precision grade

JIS B 1704: 1978 grade 3

(T

Gear teeth Gleason
C Pressure angle |20°
S .
a © Material SUS303 ,
8 /
n (O] Heat treatment | — ?M -1 {mon
Tooth hardness | (less than 187HB) ’
fig S
2S5
- Catalog N e . — No. of & Bore Hub dia. | Pitch dia. |Outside dia. Mounting distance | Total length | Crown to back length | Hub width
ear ratio odule ape
Sty ' YO teetn | PV A B C D E F e H
§ (2 SUM1-20 m1 20 B3 6 16 20 2141 20 13.95 10.71 8
5 8 SUM1.5-20 m1.5 20 B3 8 26 30 32.12 30 21.24 16.06 13
£0 SUM2-20 1 m2 20 B3 12 34 40 42.83 37 24.89 18.41 14
- SUM2.5-20 m2.5 20 B3 14 42 50 53.54 48 32.54 24.77 19
SUM3-20 m3 20 B3 16 50 60 64.24 58 39.84 30.12 23
o SUM4-20 m4 20 B3 20 64 80 85.65 75 50.78 37.83 27
X
8 SUM1-25 m1 25 B3 6 20 25 26.41 23 15.16 11.21 8
o SUM1.5-25 m1.5 25 B3 10 30 375 | 39.62 34 22.25 16.31 1.5
SUM2-25 1 m2 25 B3 12 45 50 52.83 40 24.33 16.41 12,5
0 o SUM2.5-25 m2.5 25 B3 16 55 62.5 | 66.04 50 3041 20.52 15
f, g SUM3-25 m3 25 B3 20 65 75 79.24 60 37.81 24.62 175
C(E“ = SUM4-25 m4 25 B3 28 80 100 105.66 80 49.32 32.83 20
% ; [Cauton on Product Charzcterisis]  (DThe allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please

SUMA
Finished Bore Stainless Steel Miter Gears

see page 253 for more details.
(@ Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.
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nao Specifications
Precision grade [JIS B 1704 : 1978 grade 3
; o Gear teeth Gleason
o E Pressure angle |20°
T
n O Material SUS303 B
Heat treatment | — 2% —f—@f r <|mlo
S \\ \#
‘T Tooth hardness | (less than 187HB)
En -
o = §&
© ' BT
=0
G . No. of Bore Hub dia. | Pitch dia. |Outside dia.| Mounting distance [Total length| Crown to back length| Hub width |Length of bore
8 Catalog No. Gear ratio| Module tecth Shape A B c D E = G H |
— X
q>') _8 SUMA1-20 m1i 20 | BT 6 16 20 2141 20 13.95 10.71 8 12
Cqﬂ) s SUMA1.5-20 m1.5| 20 | BT 8 26 30 32.12 30 21.24 16.06 13 19
D SUMA2-20 1 m2 20 | BK 12 34 40 42.83 37 24.89 18.41 14 22
S SUMA2.5-20 m2.5 | 20 | BK 14 42 50 53.54 48 32.54 24.77 19 29
0 SUMA3-20 m3 20 | BK 16 50 60 64.24 58 39.84 30.12 23 35
o g SUMA4-20 m4 20 | BK 20 64 80 85.65 75 50.78 37.83 27 45
=
5 g SUMA1-25 m1i 25 | BT 6 20 25 26.41 23 15.16 11.21 8 14
o SUMA1.5-25 m1.5| 25 | BT 10 30 375 | 39.62 34 22.25 16.31 11.5 19
SUMA2-25 1 m2 25 | BK 12 45 50 52.83 40 24.33 16.41 125 20
SUMA2.5-25 m2.5 | 25 | BK 16 55 62.5 | 66.04 50 30.41 20.52 15 26
SUMA3-25 m3 25 | BK 20 65 75 79.24 60 37.81 24.62 17.5 32
SUMA4-25 m4 25 | BK 30 80 100 105.66 80 49.32 32.83 20 43

[Cauton on Product Charzcteisis] (D Keyways are made according to JIS B1301 standards and Js 9 tolerances. For products with a tapped hole, a set screw is
included as an accessory.
@The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please
see page 253 for more details.
(3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some dif-
ferences will occur due to the corner chamfering of the gear tips.

o

15/05/21 15:21:17(




—b— (T

SUM
Stainless Steel Miter Gears
0
3
(0]
DG
8¢
T O
——— , O
Length of bore| Face width [Holding surface dia Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight
- — - — Catalog No.
| J K Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
12 5 9.86 0.49 0.060 0.050 0.0061 0.03~0.13 | 0.019 | SUM1-20 § (&
19 8 15.37 1.72 0.22 0.18 0.022 0.05~0.15 | 0.074 | SUM1.5-20 5 8
22 10 21.72 3.94 0.51 0.40 0.052 0.06~0.16 | 0.15 SUM2-20 €0
29 12 28.06 7.52 1.00 0.77 0.10 0.07~0.17 | 0.30 SUM2.5-20 =
35 15 31.57 13.3 1.80 1.36 0.18 0.08~0.18 | 0.52 SUM3-20
45 20 4343 31.5 439 3.22 045 0.12~0.27 | 1.15 SUM4-20 @
4
14 6 15.03 0.81 0.12 0.083 0.012 0.03~0.13 | 0.035 | SUM1-25 8
19 9 19.54 2.74 0.41 0.28 0.042 0.05~0.15 | 0.11 SUM1.5-25 o
20 12 26.06 6.50 1.00 0.66 0.10 0.06~0.16 | 0.24 SUM2-25
26 15 3457 12.7 2.00 1.29 0.20 0.07~0.17 | 0.46 SUM2.5-25 )
32 20 37.43 233 3.73 2.37 0.38 0.08~0.18 | 0.80 SUM3-25 f) g
43 25 55.29 53.2 8.79 543 0.90 0.12~0.27 | 1.72 SUM4-25 g =
[Cauton on Secondary Operains] (D' Please read “Caution on Performing Secondary Operations” (Page 254) when performing modifications and/ EL) g

or secondary operations for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of
KHK stock gears is also available.

SUMA
AAAAAAAAAAAAAAAAAAAAL
Finished Bore Stainless Steel Miter Gears [ g
E QO
F mo
G
S H
= 7
! 9 ©
I 3G
1 n O
ész A= <E\m olo -
N I ©
1 BK ©
=
Face width |Holding suface dia) ~ Keyway Set Screw Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight 0
’ . ) " . " Catalog No. »
J K WidthxDepth| Size L Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg) i
— X
5 9.86 — M4 4 0.49 0.060 0.050 0.0061 0.03~0.13 | 0.018 | SUMA1-20 G>J _8
8 15.37 — M4 6.5 1.72 0.22 0.18 0.022 0.05~0.15 | 0.073 | SUMA1.5-20 8 ]
10 2172 | 4x1.8 | M4 7 3.94 0.51 0.40 0.052 0.06~0.16 | 0.14 SUMA2-20 )
12 28.06 | 5x23 M5 9.5 7.52 1.00 0.77 0.10 0.07~0.17 | 0.29 SUMA2.5-20 O
15 31.57 | 5x23 M5 11.5 13.3 1.80 1.36 0.18 0.08~0.18 | 0.52 SUMA3-20 1]
20 4343 | 6x28 | M5 135 315 4.39 3.22 0.45 0.12~0.27 | 1.14 SUMA4-20 QL, g
=
6 15.03 — M4 4 0.81 0.12 0.083 0.012 0.03~0.13 | 0.034 | SUMA1-25 6 g
9 19.54 — M4 6 2.74 0.41 0.28 0.042 0.05~0.15 | 0.11 SUMA1.5-25 o
12 26.06 | 4x1.8 | M4 6.5 6.50 1.00 0.66 0.10 0.06~0.16 | 0.24 SUMA2-25
15 3457 | 5x23 M5 7.5 12.7 2.00 1.29 0.20 0.07~0.17 | 0.46 SUMA2.5-25
20 3743 | 6x2.8 | M5 9 233 3.73 2.37 0.38 0.08~0.18 | 0.79 SUMA3-25
25 55.29 | 8x33 M6 10 53.2 8.79 543 0.90 0.12~0.27 | 1.67 SUMA4-25

[Caution on Secondary Operations] (D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modification and/or secondary operations
for safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available.
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PM
Plastic Miter Gears

S

Specifications
JIS B 1704: 1978 grade 4 *

Precision grade

Gear teeth Gleason
% Pressure angle |20°
S =
oY © Material MC901 )
8 /
n (O] Heat treatment | — ?M -1 {mon
Tooth hardness | (115 ~ 120HRR) ’
— * The precision grade of this product is equiv- <§
o » alent to the value shown in the table.
S @ B
o 9
TO T T Fos—— .
Catalog No eeree | o No. of Shape Bore Hub dia. | Pitch dia. |Outside dia. Mounting distance | Total length | Crown to back length | Hub width
) e A B C D E F G H
© PM1-20 m1 20 B3 6 16 20 2141 20 13.95 10.71 8
] PM1.25-20 m1.25 | 20 B3 8 22 25 26.77 23 15.27 11.38 9
L0 PM1.5-20 m1.5 20 B3 8 26 30 32.12 30 21.24 16.06 13
= G PM2-20 1 m2 20 B3 10 34 40 42.83 37 24.89 18.41 14
PM2.5-20 m2.5 20 B3 12 42 50 53.54 48 32.54 24.77 19
PM3-20 m3 20 B3 14 50 60 64.24 58 39.84 30.12 23
Q PM3.5-20 m3.5 20 B3 20 60 70 74.95 65 4413 3247 25
8 PM4-20 m4 20 B3 20 64 80 85.66 75 50.78 37.83 27
o PM1-25 m1 25 B3 6 20 25 26.41 23 15.16 11.21 8
PM1.25-25 m1.25 | 25 B3 8 25 31.25 | 33.02 28 17.88 13.26 9.25
0o PM1.5-25 1 m1.5 25 B3 8 30 375 39.62 34 22.25 16.31 1.5
f) g PM2-25 m2 25 B3 10 40 50 52.83 40 2433 16.41 10
@ = PM2.5-25 m2.5 25 B3 14 50 62.5 66.04 50 30.41 20.52 12.5
E o PM3-25 m3 25 B3 15 60 75 79.24 60 37.81 24.62 15
QO3 [Caution on Product Characterstcs] (D Significant variations in temperature or humidity can cause dimensional changes in plastic gears (MC Nylon gears), including bore size (H8 when pro-

duced), tooth diameter, and backlash. Please see the section “Design of Plastic Gears” in separate technical reference book (Page 101).

@The allowable torques shown in the table are calculated values according to the assumed usage conditions. Please see page 253 for more details.

(3 Dimensions of the outside diameter, the overall length and crown to back length are all theoretical values, and some differences will occur due to the
corner chamfering of the gear tips.

@ Without lubrication, using plastic gears in pairs may generate heat and dilation. It is recommended to mate with steel gears.

DM
— U’ L] " L)
o £ @ Injection Molded Miter Gears #FHE-BE
(O3} 1
oG
Specifications ‘ =
Precision grade [JIS B 1704 : 1978 grade 6 N G
H
q;) g Gear teeth Gleason <
% 8 R Pressure angle | 20° A
Material Duracon (M90-44) s
ié - : - . Heat treatment | — /*\5\4 T <m0
Ea Tooth hardness | (110 ~ 120HRR)
o5 < ¥ y X
= Q_l—
)
(%2}
g Cataloa No P (UG [N [p— Bore Hub dia. | Pitch dia. |Outside dia.| Mounting distance | Total length | Crown to back length
o . i u .
039 e i A B C D E F G
8 & DMO0.5-20 mo0.5 20 B1 3 8 10 10.71 1 797 6.35
8 DMO0.8-20 1 m0.8 20 B1 5 12 16 17.13 16 10.83 8.56
DM1-20 m1 20 B1 6 16 20 21.41 21 1462 | 11.71
0 DM1.5-20 m1.5 20 B1 8 20 30 32.12 30 20.59 | 16.06
—
(]
_GC) .g Hub width | Length of bore | Face width | Holding surface dia. | Allowable torque (N-m) | Allowable torque (kgf-m) Backlash Weight
= . - Catalog No.
(@) 9 H | J K Bending strength Bending strength (mm) (9)
o 4 7 25 4.93 0.082 0.0083 0~0.30 0.57 | DMO0.5-20
5 10 35 10.1 0.31 0.032 0~0.48 1.93 | DM0.8-20
7 13 4.5 11.27 0.54 0.055 0~0.60 4.28 | DM1-20
10 19 7 18.2 0.96 0.098 0~0.60 11.8 DM1.5-20

[Caution on Product Characterisics]

(DThe allowable torques shown in the table are the calculated values according to the

H Dimensional tolerance table (Unit: mm)

assumed usage conditions. Please see page 253 for more details.
@ The bore tolerance is generally -0.05 to -0.3 but may be + values at the central por- Range Tolerance
tion of the hole. below 3 mm + 020
® To find the dimensional tolerance of these gears, please see the Dimensional Toler- 3 up to 6 mm + 0.5
ance Table. 6 up to 10 mm + 030
[Cautionon Secondary Opeatins] (D Avoid performing secondary operations as reworking material may expose air bub- 10 up to 18 mm £035
bles (voids). 18 up to 30 mm + 0.40
278 30 mm up + 0.50
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PM
Plastic Miter Gears
(2]
35
Q
NS
Bz
o 9
— O
Length of bore| Face width [Holding surface dia Allowable torque (N-m) Allowable torque (kgf-m) Backlash Weight
- - - - Catalog No.
| J K Bending strength | Surface durability | Bending strength | Surface durability (mm) (kg)
12 5 9.86 0.22 — 0.022 — 0~0.23 0.0028 | PM1-20 © »
13 6 13.03 0.42 — 0.043 — 0~0.24 0.0053 | PM1.25-20 E a
19 8 15.37 0.76 — 0.077 — 0~0.25 0.011 PM1.5-20 _.0_.2 )
22 10 21.72 1.74 — 0.18 — 0~0.26 0.023 PM2-20 £ o
29 12 28.06 3.34 — 0.34 — 0~0.27 0.046 | PM2.5-20
35 15 31.57 5.89 — 0.60 — 0~0.28 0.080 | PM3-20
40 18 39.09 9.47 — 0.97 — 0~0.30 0.12 PM3.5-20 _@
45 20 4343 14.0 — 1.42 — 0~0.32 0.17 PM4-20 %
14 6 15.03 0.36 — 0.036 — 0~0.23 0.0051 | PM1-25 o
16 7 18.7 0.67 — 0.068 — 0~0.24 0.0093 | PM1.25-25
19 9 19.54 1.20 — 0.12 — 0~0.25 0.017 | PM1.5-25 )
20 12 26.06 2.84 — 0.29 — 0~0.26 0.033 PM2-25 (x_) g
26 15 34.57 5.55 — 0.57 — 0~0.27 0.064 | PM2.5-25 © ‘e
32 20 37.43 10.0 — 1.02 — 0~0.28 0.11 PM3-25 E o
[Caution on Secondary Operaions] (1D Please read “Caution on Performing Secondary Operations” (Page 254) when performing modifications and/or secondary operations for QO3

safety concerns. KHK Quick-Mod Gears, the KHK's system for quick modification of KHK stock gears is also available.
(@ Plastic gears are susceptible to the effects of temperature and moisture. Dimensional changes may occur while performing secondary op-
erations and during post-machining operations.

BB
B g Sintered Metal Bushings

o 2
> @
2O
0o

The table shows a series of standard metal
bushings that can be pressed into standard
Injection Molded Gears. They can be used
as bearing metal on idler gears or to reduce = — o] o
the bore of the gears.

Screw
Gears

Material : Oil impregnated sintered bronze.

Other

=
o
£
T8 = o
; (1]
(0]
O
1.D. of bushing |O.D. of bushi L th 8
.D. o1 busi |ng .. O DUS! |ng eng PrOdUCtS that can .
CataIOg No. d +g.02 D t%%?] L 7%‘3 use the bushing 0>) §
BB30507 3 5 7 | DMos D &
BB30608 3 6 8 DMT1 8
BB40609 4 6 9 | DMI
BB50814 5 8 14 DM1.5 1..";
=J
©
o)
S
o

Inquiries are now being accepted on our website. 279
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In producing SMSG Ground Spiral Miter Gears in' mod-
ule 1, it is extremely difficult to obtain accuracy, as
advanced skills and technologies are required for. pro-
ductlon We are proud to offer.this ground splral miter,

For details, see page 258.

M Eonproducts not categorized in KHK Stock Gear: Series; custom
gearproduction services is available. For details, see/page’8:

round Zerol Gea

Zerol Gears are spiral bevel gears, that have
a spiral angle less than 10 degrees, and
featuring characteristics of both straight
bevel gears and spiral bevel gears.

Specifications

—
giade | JIS B 1704: 1978 grade 2

Gear teeth | Gleason

Pressure o
angle 20

GearjRatio 1.5, 2 Material S45C
Heat . .

Ground Zerol Miter Gears SBZG romment | Teeth induction hardened
Ground Zerol Bevel Gears Igcmess 55 ~ 60HRC

< Features >

@ Zerol Gears allows you to design a compact gear system that produces no inward thrust
force, which is a problem for spiral bevel gearing.
@ Being able to apply gear grinding, which cannot be done to straight bevel gears, Zerol

Gears provide excellent precision, wear resistance and are quiet in operation, compared
to straight bevel gears with hardened teeth.

@ Since the mounting distance is the same as the SB Bevel Gears, replacements can easily
be found. As with spiral bevel gears, remember to mate a right-helix gear with a left-helix

gear, in combination. ROHS Compliant !

For details, see page 266 and 302.
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