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Compound Precision Forging of Warm Forging—cold Shaping and

Die for Automatic Transmission Conjunction Gear

ZHANG Chi, HE Qiao, LUO Jing, BAI Me:
(School of Material Science&Engineering, Chongqging University of Technology, Chongqing 400054, China)

ABSTRACT: Objective To solve the problems of being not fully filled, low dimensional accuracy and demolding difficulty
in the integrated forging of automatic transmission conjunction gear. Methods Numerical stimulation( Deform) was carried
out in the precision forging of conjunction gears and the technological parameters were optimized. Fifteen groups of data of
the tooth height and thickness were stimulated and contrast analyzed. Results The optimal allowances for the tooth height
and thickness were respectively 0.5 mm and 0. 1 mm by Deform simulation. Problems in the forming of back taper teeth of
conjunction gear and demolding were solved by using the die structure of insert blocks and radial extrusion technology, and
the tooling life was prolonged. Conclusion Compound precision forging of warm forging—cold shaping could produce con-
junctions gears with high dimensional accuracy and good surface finishing.
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Fig.2 Conjunction gear that assembles gear body with spline

tooth circle

SCHP B Deform 4 BRIGAMTHA, £ 01455
PR BT IR T LS4 B 22 L A8 R e

PR 73 A B A58 FIAR 5] 5% R BB B K A the
456 VR RV HE O UGBS, AR A = S oA
GSTINE R S

1 ZEERBBRIZAERML

SEA I AR A 3 TR, AR AR R
20CrMnTi, 2564 B AR & T2 R IR IRES &
AU R TR WU IR 5 R
PRI K AL | AR AL PRV R B I — 42 1 5 £51
HELA

LG &0 B L B R AR T2, TF
e 4 Fis .,

2014 4£ 01 A
$60.3
$5735% _
65329, Wit s
i - g 27
| o OEE 2
; S| AERLREC 08
. ity 20°
! | < Kz 573
| Gl = MR 532
\ MEE J Bsffn 3.5°
$57.07
¢76+8.5

K3 S a sk
Fig. 3 Sketch of forging part
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Fig. 4 The process of traditional hot forging
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Fig. 5 The process of warm forging
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Fig. 6 The equivalent stress distribution nephogram
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Fig.7 The equivalent strain distribution nephogram
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Fig. 9 The load of final forging
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Table 1 The simulation of rectifying the gears
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Fig. 10 The schematic diagram of reserved allowance
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Fig. 11 Gear profiles before and after rectifying
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Fig. 12 Mold structure
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Fig. 13 The cavity of back taper formed by radial extrusion
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Fig. 15 The contours of equivalent stress and strain
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