478 F 128
Vol. 47 No. 12

H i 8 £ 2002 4 12 f]

FORGING & STAMPING TECHNOLOGY Dec. 2022

3% 15 % 1 3 £ 4 5118 309 FF IR R

FE, BRY, BROW, MEED, RNE, & B
(1. FEPBHLT R U T FEZEGE, EEHC 400054 2. FEPRER T K2 IR AZEA1E MAGIN B AR 2 E 3R S L%, BAK 400054
3. HPRHITT RS, G TR AR, TR 400054)

FEE . 40 E R AR AR LA AL G UM T AR P22 R I ) B, 25 P AR BY Rk, #2081 5UE % B AL
JET.2H%E., {58 DEFORM-3D A RICHT AT, 5T T 5 A BE . B 48 | BT AR £ FOASE L ] B 4 )
VAN RRE MR, USRI MMIBOE R KN 26 mm | [MIAL AR 280 (M E AR R @46 mm B, FE4E TRl E AL
bt s e s, WERE R, &)5RMA BN H RN 7 RT T 2R, 152008 E 4 i R B8 R
TR B ATl R BT R, IR UE X T2y RIS AIAT, BUEAGE R T 2R B — S H M,

K, ASTRARAEHE R, FLERREE; T #A)Y; DEFORM-3D; 48 il

DOI: 10. 13330/j. issn. 1000-3940. 2022. 12. 017

hES K. TG3T6 TERIRER. A XEHS . 1000-3940 (2022) 12-0115-07

Through-type cold extrusion forming for transmission
spline spindle
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Abstract: For the low production efficiency of traditional cutting process for spline spindle of truck transmission, the shortcomings of
open-type cold extrusion were considered, and a through-type cold extrusion forming process scheme was proposed. Then, with the help of
finite element simulation software DEFORM-3D, the influence laws of blank positioning accuracy, die sizing zone, half angle of die entry
and die clearance on metal flow were studied. The simulation results show that when the length of die sizing zone is 26 mm, the half angle
of die entry is 28°, and the punch diameter is @46 mm, the spline spindle has less bending deformation amount during the forming
process, and the forming quality is good. Finally, the process test was conducted by the through-type cold extrusion forming scheme, and
the forming quality and dimensional accuracy of the extruded parts met the design requirements. Thus, the test proves that the process
scheme is feasible, and the numerical simulation results have certain reference value for process test.
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Fig. 1  Part diagram of spline spindle for a truck transmission
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Table 1 Parameters of spline spindle for a

truck transmission
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Fig. 2 Comparison of cold extrusion process schemes

(a) Open-type cold extrusion ~ (b) Through-type cold extrusion
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Fig. 3 Schematic diagram of die error model ( Central part)

(a) Two-dimensional diagram  (b) Three-dimensional diagram
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Table 3 Basic parameters of two die models
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Fig. 4 Schematic diagram of central point P and offset m in blank head
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Fig. 5 Radial offset curves under different offsets
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Fig. 6 Variation trend diagram of maximum radial offset with m value
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Fig. 7 Cloud diagrams of velocity field under different m values
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