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Fig. 1 The contour of gearbox intermediate plate and the shape of cast-on sample

#1 Silafont36 ( AISIOMgMn ) [E&E RS FR S

Table 1 Chemical composition of die-cast Silafont36 alloy intermediate plate castings Wg /%
miH Si Mg Mn Cu Ti Sr Al
BERAA 95~115 0.1~05 05~0.8 <0.15 0.03 0.04 ~0.15 0.01 ~0.02 At
SENHE 10.2 0.38 0.59 0.11 <0.01 0.07 0.013
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B2 E5EaESilafont36tESEEAHER
Fig. 2 Metallographic structure of as-cast Silafont36 alloy
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Table 2 Factors and levels of orthogonal test
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ZZHIA3 x B2+C3 x D3; MBI IETAINIL % EEREC  EAEA  BERORE/C B
T 223 AA1 x B1+C1 x D2, &% @REH &S K A B c D
REHTE DRMNEREARERDHT, WEIZEGR 1 475 2 160 25
IR B EIR S EREBERIR TRYURRESHEK 2 485 3 170 35
F, NRIZINERZBERISEEXEBATERE, Hik 3 495 4 180 4.5
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Table 3 Experimental results of orthogonal heat treatment for Silafont36 alloy
o LEYSE R./MPa Ri2/MPa A%
[V R °C [EizaingEil FRFKIRLEE °C sk [l (¥fH) (1) (1)
1 1 1 1 1 257.4 133.3 11.47
2 1 2 2 2 278.3 198.7 7.82
3 1 3 3 3 304.0 248.3 6.33
4 2 1 2 3 294.6 228.4 5.71
5 2 2 3 1 286.0 228.9 5.71
6 2 3 1 2 289.6 208.4 8.01
7 3 1 3 2 3383 273.6 7.22
8 3 2 1 3 3274 261.6 6.36
9 3 3 2 1 294.4 226.3 5.08
I 279.9 296.8 2915 279.3
. 1l 290.0 297.2 289.1 302.0
11 320.0 296.0 309.4 308.7
W 2ER1 40.1 1.2 20.3 29.4
I 193.4 211.8 201.1 196.1
Ros Il 221.9 229.7 217.8 226.9
11 253.8 227.7 250.2 246.1
e 2R2 60.4 17.9 49.1 50.0
I 8.54 8.13 8.62 7.42
B Il 6.48 6.63 6.20 7.68
I 6.22 6.47 6.42 6.13
W#R3 2.32 1.66 2.42 1.55
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Fig. 3 Microstructure and fracture morphology of heat-treated sample
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Table 4 Mechanical properties of test lugs after

heat treatment
WFESRS R./MPa  Ry,/MPa  A/% I IT~s/kPa
1 314 251 6.2 2.03
2 324 270 6.8 1.96
3 318 273 7.4 1.72
4 320 268 55 2.10
5 321 264 7.8 1.72
6 316 259 7.0 1.80
7 316 265 5.6 2.06
8 306 252 7.2 1.76

(b) Wy H NI ARFLERRG
E4 MmOz

Fig. 4 Fracture morphologies of test lugs without and with tiny gas holes
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Heat Treatment Process of Die Cast Silafont36 Alloy Gearbox Intermediate

Plates

LI Wen—giao', YUAN Hai-bo?, MA Rong', CHEN Tao®, QIAN Yun-liang', YANG Zhao-ling', LI Nan’
(1. Dongfeng ( Shiyan ) Nonferrous Casting Co., Ltd., Shiyan 442062, Hubei, China; 2. Material Technology Institute of
Dongfeng Commercial Vehicle Technical Center, Wuhan 430056, Hubei, China; 3. Dongfeng Getrag Transmission Co., Ltd.,
Wuhan 430056, Hubei, China )

Abstract:

In order to improve the mechanical properties of die-cast Silafont36 alloy gearbox intermediate plates, the
heat treatment process of high strength and toughness Al-Si alloy Silafont36 was studied by orthogonal
experiment. The results show that the factors affecting the tensile strength and yield strength of die-cast
Al-Si alloy Silafont36 are solution temperature, aging time, aging temperature and solution time, and the
factors affecting elongation are aging temperature, solution temperature, solution time and aging time.
Experiments and production verify that the optimum heat treatment process for gearbox intermediate plates
are 495 °C x2h+180 °C x3.5h. Meanwhile, the vacuum degree in the die casting process was found to have a
significant effect on the elongation..
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