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Influence of Boronizing Process on Properties of Hot
Forging Die Steel 45CrNiMoV for Automobile

Li Xiaoming
( The Department of Mechanical Engineering,Sichuan Vocational and Technical College , Suining 629000)

Abstract The microhardness, impact toughness, wear resistance, phases composition and microstructure of die steel
for auto engine crankshaft forging of boroning process at 850 ~950 “C 3 ~6 h are studied. The research results show that the
steel boronized at 925 °C for 4 h has better performance , that is the maximum HV microhardness value of the boronizing lay-
er 1712, the thickness of the boronizing layer 58. 6 pwm,and the impact toughness value at 400 °C and 24 “C respectively 39
J-em™ and 27 J - em ™, and the wear amount after 90 min friction test 6.7 mg of die steel. The phase composition shows
that the main phase of the boronizing layer is Fe, B, while the boriding layer, transition layer and matrix microstructure are

obviously observed in microstructure.
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Tablel Chemical composition of experiment steel’ %

C Cr Si Mn Ni Mo i
0.45 0.93 0.23 0. 66 1.60 0.23 0.16
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Fig.1 Schematics of size of specimen 1(a) and specimen 2
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Fig.2 Microhardness value variation curves of test die steel ho-
ronizing layer
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Fig.3 Effects of boronizing time on depth of boronizing layer of
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Table 2 Impact toughness test results of die steel
45CrNiMoV
shil EE/ () s em?)
BWEL/T 24 °C 400 C
850 32 45
875 31 43
900 29 40
925 27 39
950 28 38
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Fig.4 Relationship curve between wearing capacity and wearing time (a) and microstructure of  #E | 5 BE 1Y BEEEE

surface mophology of sample boronizing at 925 “C after wearing test (b) of steel 45CrNiMoV

WA, BE 2 R 6 Tt

F3 RARES50~950 C4 hEWELE R
Table 3 Comparison of results of sample boriding at 850 ~950 °C for 4 h

mrsc amwmn TSRS I s m 90 min Bt me R
850 4 890 45 27.5 11.4 />4 Fe, B 4% Fey (C.B)
875 4 1286 43 32.3 9.4 /8t Fe, B #% Fey (C.B)
900 4 1578 40 41.5 8.3 i Fe, B,/ Fe; (C.B)
925 4 1712 39 58.6 6.7 Fe, B
950 4 1590 38 67.8 7.2 Fe, B,/ FeB
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