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Investigation on the Strength Characteristics of Material
After Typical Surface Strengthen

LU Xi, XU Yan
(School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: Taking the standard material specimen of a vehicle joint and an actual auto part as study
objects, the strength characteristics of materials after two typical surface strengthening processes
were investigated. The results show that the material’ s strength can be greatly developed after
surface strengthening. However, the checking charts method which is used widely in engineering
cannot accurately forecast material’ s strength characteristics after surface treatment. The 40Cr
material’s static strength and fatigue strength can be increased by 197% and 89.8% respectively
after medium frequency induction hardening. The 20MnCr5 material’s static strength and fatigue
strength can be increased by 145% and 73.5% respectively after carbonitriding hardening and S —
N curve moves up, the slope becomes steeper and the turning point reduces after strengthening
technology. The limited life area reduces and the unlimited life area increases.
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Tab.1 Chemical composition of materials %
w
Mt .
Cr si p Mn S C Cu
40Cr 0.80-1.10 0.17-0.37 <<0.020 0.50-0.80 <0.015 0.37-0.44 <0.30
20 MnCrb5 1.00—-1.30 <0.12 <0.035 1.10-1.40 0.02-0.035 0.17-0.22
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Tab.2 Mechanical properties of materials

2 ob -1 Os T-o1
MR MPa MPa MPa  omPa O/% %
40Cr 940 422 780 245 9 45

20 MnCr5 930 634 * 785 13 57
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Tab.3 Test results of static strength of 40Cr

W M/(N.m) op/MPa My/(N*m) opm/MPa

001 520 1532
002 520 1532 521.7 1537
003 525 1547

F 4 20 MnCr5 #1582 EIRIGE R
Tab.4 Test results of static strength of 20 MnCr5

=2 F/kN on/MPa Fun/kN  opm/MPa
004 26.36 2276.2
016 26.24 2 265.8 26.4 2279.6
017 26.60 2296.9
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Tab.5 Fatigue test results of 40Cr

FE Fo/(Nem)  N/AK 1gN

101 151.20 104 900 5.021
102 151.20 124 000 5.093
103 151.20 112 000 5.049
201 135.45 339 200 5.530
202 135.45 191 000 5.281
203 135.45 250 400 5.399
204 135.45 184 800 5.267
205 135.45 367 700 5.565
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Tab.6 Fatigue test results of 20 MnCr5

75 o/MPa N/ IgN
101 1900 5011 3.700
102 1900 8912 3.950
103 1 900 10 000 4.000
201 1 650 19 952 4.300
202 1 650 29 512 4.470
203 1 650 39 810 4.601
301 1400 70 794 4.850
302 1 400 100 000 5.000
401 1150 90 100 4.955
501 1100 500 000 =

502 1100 300 000 *
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Fig.1 Change of S—N curve after surface strengthening
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