
278 279

S
p

ur
G

ea
rs

H
el

ic
al

G
ea

rs
In

te
rn

al
G

ea
rs

R
ac

ks
C

P
 R

ac
ks

&
 P

in
io

ns
M

ite
r

G
ea

rs
B

ev
el

G
ea

rs
S

cr
ew

G
ea

rs
W

or
m

G
ea

r 
P

ai
rs

B
ev

el
G

ea
rb

ox
es

O
th

er
P

ro
d

uc
ts

S
p

ur
G

ea
rs

H
el

ic
al

G
ea

rs
In

te
rn

al
G

ea
rs

R
ac

ks
C

P
 R

ac
ks

&
 P

in
io

ns
M

ite
r

G
ea

rs
B

ev
el

G
ea

rs
S

cr
ew

G
ea

rs
W

or
m

G
ea

r 
P

ai
rs

B
ev

el
G

ea
rb

ox
es

O
th

er
P

ro
d

uc
ts

Module 1～ 5KSMSG

Ground Spiral Miter Gears

I

A B C DK

J H
G
F

E

G

G

B3

[Caution on Product Characteristics] ① A set of miter gears must be identical in module and number of teeth, but opposite in spiral hands.
② The allowable torques shown in the table are the calculated values according to the assumed usage conditions. Please see page 272 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.
④ These gears produce axial thrust forces. See page 274 for more details.

[Caution on Secondary Operations] ① �Please read “Caution on Performing Secondary Operations” (Page 274) when performing modification and/or secondary operations 
for safety concerns. 

②  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).

Standardized ground spiral miter gears available in Module 1! 

AH7 Bore

B Hub dia.

C Pitch dia.

D Outside dia.

E Mounting distance

F Total length

G Crown to back 

H Hub width

I Length of bore

J Face width

K Holding surface dia.

Specifications

Precision grade JIS B 1704 : 1978 grade 2 ＊
Gear teeth Gleason

Pressure angle 20°

Helix angle 35°

Material S45C

Heat treatment Teeth induction hardened

Tooth hardness 50 ～ 60HRC

Surface treatment Black oxide coated except for teeth

＊ The precision grade of J Series products is equiv-
alent to the value shown in the table.

Catalog No. Gear 
ratio

No. of
teeth

Shape AH7 B C D E F G H I J K
Allowable torque (N·m) Allowable torque (kgf·m) Backlash

(mm)

Weight

(kg)Bending 
strength

Surface 
durability

Bending 
strength

Surface 
durability

KSMSG1-20R
KSMSG1-20L

1 20

B3

6 16 20 21.30 20 13.84 10.65 8 12 5 9.86 1.17 0.97 0.12 0.099 0.02~0.08 0.019

KSMSG1.5-20R 
KSMSG1.5-20L 8 26 30 31.74 30 21.18 15.87 13 19 8 15.37 4.10 3.47 0.42 0.35 0.04~0.10 0.074

KSMSG2-20R
KSMSG2-20L 12 34 40 42.4 37 24.75 18.2 14 22 10 21.72 7.83 6.79 0.80 0.69 0.05~0.11 0.15

KSMSG2.5-20R
KSMSG2.5-20L 14 42 50 52.94 48 32.42 24.47 19 29 12 28.06 14.9 13.2 1.52 1.35 0.06~0.12 0.30

KSMSG3-20R
KSMSG3-20L 16 50 60 63.72 58 39.6 29.86 23 35 15 31.57 26.4 23.7 2.69 2.42 0.07~0.13 0.52

KSMSG3.5-20R
KSMSG3.5-20L 20 60 70 74.47 65 43.81 32.23 25 40 18 39.09 42.6 38.8 4.35 3.96 0.08~0.14 0.82

KSMSG4-20R
KSMSG4-20L 20 64 80 84.88 75 50.51 37.44 27 45 20 43.43 62.6 57.8 6.39 5.90 0.10~0.16 1.15

KSMSG5-20R
KSMSG5-20L 25 80 100 105.9 90 60.16 42.95 30 54 26 54.46 115 109 11.8 11.1 0.12~0.18 2.13

KSMSG1-25R
KSMSG1-25L

1 25

6 20 25 26.22 23 15.08 11.11 8 14 6 15.03 1.88 1.91 0.19 0.19 0.02~0.08 0.035 

KSMSG1.5-25R
KSMSG1.5-25L 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

KSMSG2-25R
KSMSG2-25L 12 40 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

KSMSG2.5-25R
KSMSG2.5-25L 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

KSMSG3-25R
KSMSG3-25L 20 60 75 78.77 60 37.57 24.39 15 32 20 37.43 45.0 50.0 4.59 5.10 0.07~0.13 0.74

KSMSG3.5-25R
KSMSG3.5-25L 25 70 87.5 91.81 70 42.98 28.41 17.5 37 22 46.77 69.2 78.1 7.05 7.97 0.08~0.14 1.14

KSMSG4-25R
KSMSG4-25L 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

KSMSG5-25R
KSMSG5-25L 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

KSMSG1-30R
KSMSG1-30L

1 30

8 24 30 31.26 28 17.61 13.63 10 16 6 19.03 2.50 3.02 0.25 0.31 0.02~0.08 0.057

KSMSG1.5-30R
KSMSG1.5-30L 10 36 45 46.84 43 28.11 21.42 16 25 10 25.72 7.53 9.35 0.77 0.95 0.04~0.10 0.21

KSMSG2-30R
KSMSG2-30L 12 45 60 62.42 50 29.27 21.21 12.5 25 12 36.06 16.7 21.4 1.70 2.18 0.05~0.11 0.37

KSMSG2.5-30R
KSMSG2.5-30L 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

KSMSG3-30R
KSMSG3-30L 20 70 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

KSMSG3.5-30R
KSMSG3.5-30L 25 90 105 109.21 85 49.4 34.6 25 45 22 67.77 85.1 115 8.68 11.8 0.08~0.14 2.19

KSMSG4-30R
KSMSG4-30L

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

KSMSG5-30R
KSMSG5-30L 28 130 150 155.90 120 68.20 47.95 35 62 30 99.15 240 332 24.5 33.9 0.12~0.18 6.44

Ground Spiral Miter Gears

Bore H7

Keyway Js9

Screw size
Catalog No.

6 8 10 12 14 15 16 17 18 19 20 22 25 28 30 32 35 40 45 50 
ー 4 × 1.8 5 × 2.3 6 × 2.8 8 × 3.3 10 × 3.3 12 × 3.3 14 × 3.8

M4 M5 M4 M5 M6 M8 M10
KSMSG1-20R J BORE B3T
KSMSG1-20L J BORE B3T
KSMSG1.5-20R J BORE B3T B3K
KSMSG1.5-20L J BORE B3T B3K
KSMSG2-20R J BORE B3K B3K B3K B3K
KSMSG2-20L J BORE B3K B3K B3K B3K
KSMSG2.5-20R J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG2.5-20L J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG3-20R J BORE B3K B3K B3K B3K B3K B3K
KSMSG3-20L J BORE B3K B3K B3K B3K B3K B3K
KSMSG3.5-20R J BORE B3K B3K B3K B3K B3K
KSMSG3.5-20L J BORE B3K B3K B3K B3K B3K
KSMSG4-20R J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG4-20L J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG5-20R J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG5-20L J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG1-25R J BORE B3T B3T
KSMSG1-25L J BORE B3T B3T
KSMSG1.5-25R J BORE B3K B3K B3K
KSMSG1.5-25L J BORE B3K B3K B3K
KSMSG2-25R J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG2-25L J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG2.5-25R J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG2.5-25L J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG3-25R J BORE B3K B3K B3K B3K
KSMSG3-25L J BORE B3K B3K B3K B3K
KSMSG3.5-25R J BORE B3K B3K B3K B3K B3K
KSMSG3.5-25L J BORE B3K B3K B3K B3K B3K
KSMSG4-25R J BORE B3K B3K B3K B3K B3K B3K
KSMSG4-25L J BORE B3K B3K B3K B3K B3K B3K
KSMSG5-25R J BORE B3K B3K B3K B3K B3K B3K B3K 
KSMSG5-25L J BORE B3K B3K B3K B3K B3K B3K B3K 
KSMSG1-30R J BORE B3T B3K B3K
KSMSG1-30L J BORE B3T B3K B3K
KSMSG1.5-30R J BORE B3K B3K B3K B3K B3K B3K B3K B3K
KSMSG1.5-30L J BORE B3K B3K B3K B3K B3K B3K B3K B3K
KSMSG2-30R J BORE B3K B3K B3K B3K B3K B3K B3K B3K B3K B3K
KSMSG2-30L J BORE B3K B3K B3K B3K B3K B3K B3K B3K B3K B3K
KSMSG2.5-30R J BORE B3K B3K B3K B3K B3K B3K B3K B3K B3K B3K B3K
KSMSG2.5-30L J BORE B3K B3K B3K B3K B3K B3K B3K B3K B3K B3K B3K
KSMSG3-30R J BORE B3K B3K B3K B3K B3K B3K B3K B3K B3K
KSMSG3-30L J BORE B3K B3K B3K B3K B3K B3K B3K B3K B3K
KSMSG3.5-30R J BORE B3K B3K B3K B3K B3K B3K B3K B3K 
KSMSG3.5-30L J BORE B3K B3K B3K B3K B3K B3K B3K B3K 
KSMSG4-30R J BORE B3K B3K B3K B3K B3K B3K B3K
KSMSG4-30L J BORE B3K B3K B3K B3K B3K B3K B3K 
KSMSG5-30R J BORE B3K B3K B3K B3K B3K B3K B3K 
KSMSG5-30L J BORE B3K B3K B3K B3K B3K B3K B3K 

[Caution on J series] ① �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.

② Number of products we can process for one order is 1 to 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.
④ Certain products which would otherwise have a very long tapped hole are counterbored to reduce the length of the tap. (Products marked with “ * ” are tap size).
⑤ Areas of products which have been re-worked will not be black oxide coated.
⑥ For products having a tapped hole, a set screw is included.
⑦ When using B3T set screws for fastening gears to a shaft, only use this method for applications with light load usage. For secure fastening, please use dowel pins in combination.

Series

G

G
H

F
E

A B C D

J

K

I

L

B3T

G

G
H

F
E

A B C D

L

J

K

I

B3K

 To order J Series products, please specify; Catalog No. + J + BORE
＊ The product shapes of J Series items are identified by background color.

L = Half of hub length (H) L = Half of hub length (H)

KSMSG
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① 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 below. The 
bearings must be selected properly to be able to han-
dle these thrust forces. For more technical information,
please see the section “Gear Forces” (Page 107) of our
technical reference book.

② 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.

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.

④ When installing KMMSA or KMMSB finished bore spiral 
miter gears produced as 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.

① If you are reboring, it is important to pay special atten-
tion to locating the center in order to avoid runout.

② �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.

③ �If reworking using scroll chucks, we recommend the use of
new or rebored jaws for improved precision. Please exer-
cise caution not to crush the teeth by applying too much
pressure. Any scarring will cause noise during operation.

④ 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.

⑤ �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 concentrations, always leave radii
on corners.

⑥ �PM plastic miter gears are susceptible to changes due
to temperature and humidity. Dimensions may change
between, during, and after re-machining operations.

⑦ �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.

① �KHK products are packaged one by one to prevent
scratches and dents, but if you find issues such as rust,
scratches, or dents when the product is removed from
the box after purchase, please contact the supplier.

② �Depending on the handling method, the product may be-
come deformed or damaged. Resin gears and ring gears
deform particularly easily, so please handle with care.

Application Hints

2. Caution on Performing Secondary Operations

1. Cautions on Handling 3. Points of Caution in Assembling

Miter Gears

Example of Assembling

Lathe operations

Lathe operations

Drive

Drive

Thrust

Thrust

Thrust

Thrust

Thrust

Thrust Thrust

Thrust

Gear

Mounting base

Taper pin

In order to use KHK stock gears safely, carefully read the Application Hints before proceeding. If there are questions or you re-
quire clarifications, please contact our technical department or your nearest distributor.

Incorrect Tooth Contact

Error

Error

Heel contact

Heel contact

Toe contact

Toe contact

Toe contact

Heel contact

Error

Error

Low contact
High contact

High contact

Low contact
Error

Error

⑤ �KHK stock miter gears are designed such that, when assembled according to the specified mounting distance with a tolerance of H7 
to H8, the normal direction backlash shown in the table is obtained. Mounting distance error, offset error and shaft angle error must 
be minimized to avoid excessive noise and wear. Inaccurate assembly will lead to irregular noises and uneven wear. Various condi-
tions of tooth contact are shown below. Also, when changing 
the normal direction backlash, adjust the mounting distance 
according to the amount of axial movement shown in the 
table below so as not to change the tooth contact.

■ Mounting Distance Error
●		 When the mounting distance of the 

pinion is incorrect, the contact will 	
occur too high on the flank on one 	
gear and too low on the other.

■ Shaft Angle Error
●		 When there is an angular error of 

shafts, the gears will contact at the 
toes or heels depending on whether 
the angle is greater or less than 90°.

■ Offset Error
●		 When the pinion shaft is offset, the 	

contact surface is near the toe of one 	
gear and near the heel of the other.

Center contact closer to toes

Correct Tooth Contact
● 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.

Shaft Angle 

(°)

Normal direction 

backlash

Travel in axial direction
Drive gear Driven gear

90

jn

1.03 × jn 1.03 × jn

60 1.46 × jn 1.46 × jn

120 0.84 × jn 0.84 × jn

KHK considers safety a priority in the use of our products. 
When handling, adding secondary operations, assembling, and operating KHK products, please be aware of the following issues in order 
to prevent accidents.

Warning: Precautions for preventing physical and property damage

Cautions in Preventing Accidents

1. When using KHK products, follow relevant safety regulations (Occupational Safety and Health Regulations, etc.). 
2. Pay attention to the following items when installing, removing, or performing maintenance and inspection of the product. 

① Turn off the power switch. 
② Do not reach or crawl under the product. 
③ Wear appropriate clothing and protective equipment for the work.

1. Before using a KHK product, read the precautions in the catalog carefully in order to use it correctly. 
2. Avoid use in environments that may adversely affect the product. 
3. Our products are manufactured under a superior quality control system based on the ISO9000 quality management system; if you notice any 

malfunctions upon purchasing a product, please contact the supplier.

① Check the following items before starting.
• Are the gears installed securely?
• Is there uneven tooth contact?
• �Is there adequate backlash? Be sure to avoid zero-backlash. 
• Has proper lubrication been supplied?

② If gears are exposed, be sure to attach a safety cover to
ensure safety. Also, be careful not to touch rotating gears.

③ Gears can be lubricated with the “grease lubrication
method”, “splash lubrication method (oil bath method),”
or “forced lubrication method (circulation lubrication
method)”. For initial operation, the lubricant may dete-

riorate markedly, so check the condition of the lubricant 
after starting. For more technical information, please see 
the section “Gear Lubrication” (Page 112) of our techni-
cal reference book.

④ If there is any abnormality such as noise or vibration
during startup, check the gears and assembly condi-
tion. “High gear accuracy”, “smooth gear teeth surface”
and “correct tooth contact” are some of the measures
against gear noise. For more technical information,
please see the section “Gear Noise and Countermea-
sures” (Page 119) of our technical reference book.

4. Cautions on Starting

KHK Technical Information




