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Cold extrusion forming process for truck planetary gear

Song Yingde', Feng Wenjie''>, Chen Yingying”’, Wang Jiangping', Qian Kai'
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Abstract: Truck planetary gear is an important part of automobile transmission. At present, it is mainly manufactured by the method of
hot forging hollow blank and cold extrusion forming external gear, and this method has the problems of long process route, high cost and
high energy consumption, which seriously restricts the development and application of planetary gear. Therefore, to solve this problem, a
one-time cold extrusion forming process for solid billet was proposed to reduce the processes related with hot forging and production costs,
and the finite element model of the one-time cold extrusion forming process scheme of planetary gear was established. Then, the numerical
simulation analysis was carried out by finite element software DEFORM-3D, and the influence laws of half angle of die entrance, length of
sizing belt for die and cone angle of lower punch on the forming quality and forming load were studied. The results show that the forming
quality is better when the half angle of die entrance is 60°, the length of sizing band for die is 12 mm and the cone angle of lower punch
is 12°. According to the one-time cold extrusion forming process scheme, the process test is carried out, and the test results are good and
meet the expected requirements, which confirms the feasibility of the scheme.

Key words: truck; planetary gear; cold extrusion; forming quality; forming load
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Fig. 1 Part drawing of a truck planetary gear
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Table 1 Parameters of extermal tooth for a truck planetary gear
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(a) Through-type process scheme (b) One-time forming process scheme
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2.2 HEEBSERSH

WRIESLPR g al A, AR BF IR pOE e, M
BEARL T MBUE AR | T (T T A ot
WIE TR RSIE AT (MR, O 1S — e Bt
FEREAT BRI s, I FENT LS
BAG, SHIMBAT TABRITEAUIT S,
2.2.1  MIBEARE A o X 68 Fsh LA A i

TEVR BRI RIE RS, FERTIPERT, ML AR

AR E SRR, 0 T 358 B AR 12
FAXHAT B BOY () 4 )8 TR sh ML, BRI o= 207,
30°, 40°, 50°, 60°, 70° 1 80°HE AT HME AL, N
TPRIESE —8hE, & H=12 mm, y=12°, A
4 SR IR ABL I 2 R 200, 40°F1 60° B Y 4P A B £
0L, M4 aTLIES], R MR R 1
AR v s AR B AN A]

L g B A
(@ ® ©
Kl 4 o BORTRMELS SMA T S f) B 4 1< 2
(a) @«=20° (b) a=40° (c¢) a=60°
Fig. 4  Angle collapse lengths at lower end of external

tooth with different values of «

B 5 DA R I AR 12 A T S KT S 338 £ 1)
AR, K5 ATLAE Y, 25 MR AR L2 £/
T 500, S5 AN AR, X e T AR A
LRV, SNR GRS R AR s, =
HAINZ IR E S, BN SRR RO,
WM B, MBS AT 5000, 3
F/INEEAIA ., R i TR R ARL O A
WG JE o R AR I 8, SRENANEEZEA R, X
WA mEN, A S HBUEMBE

121

341 % /mm
o = 5

~
L

L8]
1

2I0 3I0 4I0 SIO 6IO 7I0 8I0
IV 2 7/(7)
S SR o (RS (L R

Fig. 5 Changing trend diagram of angle collapse length with a values

B3 F A BE AT DAy Al B A 1A FE A6 6 ) R AR v
JEHIBAT BRI P i B R, & 6 W AR
F=EAA 20 200, 400, 60° M HFIRMFIE iR, &



126 Bk

oA

o5 48 4

BLRERL, WTUEINESFEL P S&EE TN

BORIUIRE OE DA T 1) gl ) AR 1) i 3l ARG 14

RS S A E % e ok i vh S8} ) B /NBHL ) O [l iz

SRR, FEAS [A] MR AR 112 £ T SRR U 3

RASWAE 4 AR 2 £ oy 2000, R4

JRI B R, N ER AR sl e, BN
WHH P (mm-s™)
7T 2800

(f 15

18.70

9.33

0.00

0.00 Min
36.20 Max

WHEE/(mm-s)

HNERAN—F, BRI MBS, WK 6a T
ARy YA 2 AR 400/, U AR 112 £
K, SNEEE RS EEE TR, BN 2
W, BRABEES R, A b s, HMEEA
B ol 60° 1), AE MBI KT, Fon N b
JEZEPEE 0, XA EH BRMAIME, WK 6c FiR,

WFHE/ (mm-s™)

28.00 28.00

9.33

0.00

0.00 Min
41.90 Max

0.00

0.00 Min
34.70 Max

(b) ©

Bl 6 o SO [RIME 55 e A1 3 B2 O A

(a) a=20°

(b) a=40°

(¢) a=60°

Fig. 6 Velocity vector diagrams of extrusion part with different values of
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(a) Lower end of extrusion part (b) Upper end of extrusion part
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