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Increment Relationship and its Application of Three Tooth Thickness Parameters of Cylindrical Gear
SUO Liujia, WANG Liding
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Constant chord height, base tangent length and the span of rod are the parameters that describe the tooth thickness of the gear.
This article discusses the characteristics and application scope of three tooth thickness parameters and analyzes the increment relationship of these
parameters. The calculation formula for the conversion among the three parameters’ increment was derived, the relationship of three tooth thick-
ness parameters under three common pressure angles were obtained, and application examples were given. Based on the conversion relationship of
the three tooth thickness parameters, the increments of the other two tooth thickness parameters can be easily obtained when one of the tooth
thickness parameters is given, which will effectively faclitate engineering applications.
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Fig. 1  Constant chord height
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Table. 1  Simplified calculation formula of S, and

h, of invariant spur gear

a/(°)  WEAEK  BEEXEES, 72 55V 5
20 1 1.3871m  0.7476m - (R, -R,")
20 0.8 1.3871m  0.5476m - (R, -R,")
15 1 1.4656m  0.8037m - (R, -R,")
14.5 1 1.4723m  0.8096m - (R, -R,")
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Fig. 2 Base tangent length
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AM = AS, - ctga, (11) Table.2  Ratio of AW, to AS,
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Tab.3 Ratio of AM to AW, in even-numbered teeth
AM/AW,
a/(°)
8 10 12 16 20 30 46 90 180 360 720 o
20 1.93 2.06 2.17 2.31 2.41 2.56 2.67 2.79 2.86 2.89 2.91 2.92
15 2.26 2.46 2.61 2.84 3.00 3.24 3.43 3.63 3.80 3.80 3.83 3.86
14.5 2.30 2.51 2.67 2.91 3.07 3.33 3.53 3.74 3.86 3.93 3.96 3.99
R4 FHEAM 5 AW, #9efh
Table. 4 Ratio of AM to AW, in odd-numbered teeth
AM/AW,
o/ (%)
7 9 11 15 19 29 45 89 179 359 719 @
20 1.79 1.97 2.10 2.27 2.38 2.54 2.67 2.79 2.85 2.89 2.91 2.92
15 2.09 2.33 2.51 2.78 2.95 3.21 3.42 3.62 3.74 3.80 3.83 3.86
14.5 2.12 2.37 2.57 2.84 3.02 3.30 3.52 3.74 3.86 3.93 3.96 3.99
k5 IBEE AM 5 AS, Wi
Table. 5 Ratio of AM to AS, in even-numbered teeth
AM/AS,
o/ (%)
8 10 12 16 20 30 46 90 180 360 720 o
20 1.81 1.94 2.04 2.17 2.26 2.41 2.51 2.62 2.69 2.72 2.73 2.74
15 2.18 2.38 2.52 2.74 2.89 3.13 3.31 3.51 3.61 3.67 3.70 3.73
14.5 2.23 2.43 2.58 2.82 2.97 3.22 3.42 3.62 3.74 3.80 3.83 3.86
k6 FHEAM 5 AS, Hreh
Table. 6 Ratio of AM to AS, in odd-numbered teeth
AM/AS,
a,/(°)
7 9 11 15 19 29 45 89 179 359 719 o
20 1. 68 1.85 1.97 2.13 2.24 2.39 2.51 2.62 2. 68 2.72 2.73 2.74
15 2.02 2.25 2.42 2.69 2.85 3.10 3.30 3.50 3.61 3.67 3.70 3.73
14.5 2.05 2.29 2.49 2.75 2.92 3.19 3.41 3.62 3.74 3.8 3.83 3.86




- 56 - TR BENERAKMNHA

2021 5% 41 5% 5 4

M3 ~F 6 hal LI a], 58D er, BT

cw%fa,ﬁﬁﬁmgﬁﬁﬁgﬁﬁwk%ﬁﬁﬁo

%ﬁﬁﬁﬁzﬁm%ﬁﬂ%@%ﬁ?l,ﬁﬁ%ﬁT,

wwﬁﬁﬁm§$ﬂ§gﬁﬁﬂﬁwm@ﬁﬁ&ﬁﬁ

B 2 =T BE, cos 20 = 0975, RIS AR 0

WBUNT 7 0, ORI B A5 SO
VB, 2Pk 2. 5% R, 5 IEE) TR L

ERIRE VA DR RS, L, TR AN A O

T A R o RN S b 0 2

KT, B 6 ~ B 8 4 Fld W 1 /1 251 F
AM, AW, FTAS, =FHMWHECRE, WHEE 6 ~ Kl 8,
TEC A — DR R S F T, AT A 2R N ) H At
(eI

AW,
~ Z 187

e
e
30
204 16

]210

<\ 141
12
101

8.
61
44

|||||||||||||||||||||||||||||||||||||

K6 o =20° B =FiGESHAHECR
Fig. 6 Relationship of three tooth thickness parameters at o, = 20°
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Fig. 7 Relationship of three tooth thickness parameters at o, = 15°

S,
24 6 810121416 °

i 161

© 904630201612108
N 12] /
\§ 104

AM————T—— T AS
504540353025201510 5 24 6 810121416 °

K8 «a = 14.5° B =R JESEIY R E R

Fig. 8 Relationship of three tooth thickness

_ o
parameters at o, = 14.5

3 =MiEESHREX R HZEE

3.1 AFA£EBRE

CH— DAL B RS, o =20°, 2=
30, [ 5% 15 )5 LA 28 - 0.020 mm, T 2N
-0.065 mm, RILATRLA BB I R T 09 1k 22
22 .

1S, Zg0es» PIHEIET 6 #E4F W, 2066, M 005 o
3.2 AFSEEmIdpsERE

—PNIETEBEHI R, HBH o =14.5°, 2=
25, g IREEEIEAT MO, R AR Y I
KRS HA AM =31 pm Wi, ORI F U
JE 5 1) A,

i AM =31 pm, AJ4%& 8 #&453 AW, =9.7 pm,

4 ZEig

T [ BRI R . AR KR S B R = ik
JESHREL O RMATIE S, B8 T A, A =R
A, Gl RO R A, TR T =R
FEJI T =Mk E SR MR R K, AR SCHES
Ao R B8 ORI OC 2 I TR vh =R ik SR 28
AL TR, HAHOARR SR

& % X
(1] sAres. RFemii[ M. Jeat. hEHE L, 1991.

XIE Z M. Gear detection M]. Beijing: China Metrology Press,

1991. (in Chinese)

[2] 2t IR B SR AT M. dEst: MU Tl H R

#t:, 2007.

LI H M. Gear mechanism design and application[ M]. Beijing:

Machinery Industry Press, 2007. (in Chinese)

[3] ke Tl aZEs. Wi Tl M]. dbat. LA Tk R



iR

Tl BEMNERARNERA 57 -

1, 2008.
Gear manual editorial board. Gear manual[ M]. Beijing: Ma-
chinery Industry Press, 2008. (in Chinese)

(4] ®Xuh, RHEAk, B, 55 N 35 B 5T BER K ) 2B
FE[0]. HUMCTARRAEH. 2013, 49(19) : 11 -20.

ZHAO H, WU Q L, HANG K, et al. Status and problem re-
search on gear study [ J]. Journal of mechanical engineering.
2013, 49(19): 11 =20. (in Chinese)

[5] FIE®. 5T CAXA 2009 I fig vk s sK i B o % o S
HNSFI]. HUAES). 2013(2): 112 - 114,

XU Z J. Quickly solvingthe tooththickness measurement of the
spur gearby graphical method based on CAXA 2009 [J]. Me-
chanical transmission. 2013(2): 112 —=114. (in Chinese)

(6] THiTy, oL, TR ERMERALT]. TH
AR, 2007, 41(6): 118 —121.

WANG Y Q, LEI Z S. Gear measurement techniques with ma-
chine vision[ J]. Tool technology. 2007, 41(6); 118 - 121.
(in Chinese)

(7] ks, FBE, &G, 5 BTLEEGRN e RS
MBS )]. HURSWE, 2008, 36(7): 132 -133.
YANG Y M, ZHOU D C, WANG L L, et al. Design and reali-
zation of the drawing and calculating system of the involute cylin-
drical gear[ J]. Machine tool & hydraulics. 2008, 36(7); 132
—133. (in Chinese)

(8] EH. Wit Bk BN AL )], RHECHMRIT S 2
. 2007, 17(33): 157 - 158.

GUAN K. The mapping of the involute straight toothed spur
gear[ J]. Sci-tech information development & economy. 2007,
17(33): 157 —158. (in Chinese)
[9] Cylindrical gears-ISO system of flank tolerance classification-Part
1. Definitions and allowable values of deviations relevant to
blanks of gear teeth ISO 1328-1-2013[ S]. 2013.
[10] REE. Wiorih 8 Mz b (1], B IO R 5 235
2004, 14(9) . 187 -188.
YU H. Analysis on surveying and mapping of the involute
gear[ J]. Sci-tech information development & economy, 2004,
14(9) . 187 - 188. (in Chinese)

[11] =A%, 2. WRWeritEIr%kll]. TEER,
2001, 35(5) . 41 —42.
LI'Y M, LAN H. The calculation method on surveying and
mapping of the gear[ J]. Tool technology, 2001, 35(5): 41
—42. (in Chinese)

EE B/
HXIEE(1987 - ), &, WTAILNA, T
Ui, P, FREE N RS A A I A T
HATFFE, 2009 4 R E BH 22 B {2 T
Bk, RTEELR; 2012 4F T K&
T RS0 5 0y 2Ll 3K T2
T2 2019 45T RGE TR A S8 5 By
FJi e, R T AR,





