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Strengthen ng and Toughen ng for 35CrM o Steel
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Abstract: M icrostructures and propertiesof 35CMo steel which was heat treated by various proceseswere investi-
gated The reaults show that compared with 35CiMo steel subjected to conventional quenching and tempering treat-
ments, 35CMo steel quenched fram intercritical temperature of 790 and high temperature tempered or first
guenched and tempered by conventional process and then quenched fram intercritical temperature of 790 and
high temperature tempered can all achieve higher strength and higher tughness In paticular, for the latter, tensile
strength, yield strength, elongation, percentage reduction in area and mpact ughness are as high as 986 M Pa, 923
M Pa, 18%, 41% and 156 J/an’ repectively Such an mprovement on ductility and toughness arises fran the fine-
unifom microstructure and a ot of free ferrite present in the steel

Key words 35CMo steel; quenching and tempering; quenching from intercritical temperature; strength and tough-
ness
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Table 1 Chemical composition of 35CMo steel for test(wt%)

C S Mn P Cr Mo Si
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Fig 1 Annealing process for 35CMo steel
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Fig 2 Conventional quenching and temprering proceses
for 35CMo steel

O
~
e 600
=
KA
30 40 -
N 8] /min
3 35CMo

Fig 3 Quenching from intercritical temperature and

tampering for 35CMo steel
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Fig 4 Quenching from conventional tenperature and
tempering processes, follov by quenching from intercritical
tamperature and tempering processes for 35CMo steel
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Table 2 Hardnesses of 35CMo steel after being heat
treated by varying processes
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Table 3 M echanical properties of 35CMo steel after
being heat treated by differentmethods
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RnMPa RoMPa A(%) Z(%)d,/3 an’

940 835 16 30 106
980 913 18 40 147

986 923 18 41 156 kﬁ [ 30um |
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Fig 5 A sannealed microstructure
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(a) 850 ; (b) 760 ; (c) 790 ; (d) 850 +600 +760 ;
(e) 850 +600 +790
Fig 6 Micmostructures of 35CMo steel under different heat treating conditions
(a) 850 quench; (b) 760  quench; (c) 790  quench; (d) 850 quench+600  temper, folloved by 760  quench;
(e) 850 quench+600 tamper, folloved by 790  quench
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7 35CMo
(a) 850 +600 ; (b) 760 +600 ; (€) 790
(d) 850 +600 +760 +600 ; (e)850 +600
Fig 7 Microstructures of 35CMo steel after quenching and high temperature tampering

(a) 850 quench+600 temper, (b) 760 quench+600  temper, (c) 790

+600 ;

+790 +600

guench + 600

(d) 850 quench+600  temper, followed by 760  quench +600  temper,
(e) 850 quench +600  temper, folloved by 790  quench +600  temper
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