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Fig. 1 Macroscopic and microstructure images of failed composite brake drum cracks
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Fig. 2 Macroscopic and microstructure images of failed composite brake drum pulling groove
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Tab. 1 Chemical compositions of friction surface materials of brake drums W /%
i c Si P S Cr
1" 3.323 1.821 0.012 0.081 0.031
2! 3.318 1.802 0.010 0.078 0.032
3 3.320 1.811 0.011 0.080 0.032

(2) IR E . EHRELS: HDZ485; ZFEREL:
KNS, ZNEfa : 13 000 kg; XIS /E: 10 bar,
FENR=ES36"/30", (TENERNENEERN
185 cm?, HEXK{TIEN60 mm. HHERME: 0~
10 mm/0.01 mm
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Fig. 3 Detection positions of static stiffness experiment
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Tab. 2 Elevation and deformation of each detection point mm
Aiim ik
i
Al B1 c1 D1 B2 c2 D2 KA st
1" -0.87 0.66 -0.71 0.81 0.70 -0.65 0.75 0.87 0.83
2" -0.85 0.57 -0.63 0.80 0.59 -0.58 0.63 0.85 0.77
3 -0.71 0.46 -0.55 0.64 0.54 -0.55 0.59 0.71 0.65
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Tab. 3 Bench test conditions
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Fig. 4 Crack lengths of 100 bench tests
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Tab. 4 Bench test results
7. A o SZ A A e Bl & Ve Z4 Ve ZY
Ko SEE B SRR 201k 344 501k Z44L 1007k 244 P
FEE/m RS K /mm K /mm K /mm
1* 328.6 14.5 12 23 67 120
2" 332.7 14.8 10 21 55 130

3 326.5 14.4 8 19 49 150
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Tab. 5 Chemical compositions of test specimens Wy /%
s C Si Mn P S Cr Mo
1 3.272 1.832 0.788 0.021 0.082 0.301
2* 3.311 1.822 0.792 0.022 0.079 0.305
3 3.434 1.833 0.785 0.025 0.079 0.295
4 3.662 1.837 0.792 0.022 0.082 0.311
5* 3.703 1.832 0.781 0.026 0.081 0.296 0.195
6" 3.754 1.823 0.796 0.024 0.083 0.310 0.192
7 3.816 1.822 0.787 0.022 0.082 0.312 0.188
8" 3.894 1.833 0.792 0.023 0.081 0.301 0.201

*6 HIZNENFEEEMSHEAR
Tab. 6 Mechanical properties and metallographic structures of braking surfaces

G5 P i IMPa HBW/ifiJiE BRIEAR 7% TR +RE I /%
1" 273 212 98 2
2" 265 206 95 2~3
3 251 194 90 2~3
4 240 188 85~90 3
5* 264 205 95 2~3
6" 257 197 90~95 2~3
7" 248 192 90 2~3
8" 237 186 85 3
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Fig. 5 Graphite morphologies and metallographic structures of the test pieces
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Tab. 7 Bench test results
FUHK FE/mm
G5 il Zh#EES/m Hl St/ FABREL
201K 507K 100%
1" 335.2 145 9 32 68 120
2" 3345 14.3 10 28 72 130
3 342.1 15.1 8 21 62 140
4 330.6 14.2 1 40 90 150
5 326.6 14.1 0 5 35 160
6" 3245 13.8 0 8 48 150
7 338.4 15.1 0 22 78 120
8" 334.8 14.4 0 25 84 110
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Experimental Study on Steel/Gray Cast Iron Bimetallic Centrifugal Casting

Composite Brake Drum

ZHOU Li-gang, GAO Chao, CUI Ji-de, CHEN Hua-wei, LIAN Mei-li, LI Lei, ZHANG Lai-feng, TAN Jia-jun
(Henan Valiant Braking System Co., Ltd., Zhumadian 463200, Henan, China)

Abstract:

Taking steel/gray cast iron bimetal centrifugal casting composite brake drum as the research object, the main
failure causes of the brake drum are analyzed, and a series of static stiffness tests and bench tests are carried
out. It is found that the static stiffness and carbon content of the big lip of the brake drum seriously affect the
service life of the brake drum. The wear resistance and service life of the brake drum can be improved by
increasing the carbon content of gray cast iron to 3.65%-3.75%, increasing the alloy molybdenum 0.2% and

increasing the wall thickness of the big lip of the brake drum.

Key words:

composite brake drum; static stiffness; bench test; service life; carbon content; carbon equivalent
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