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The Effects of Heat—treatment Process on Mechanical
Properties and Microstructure for 1Cr17Ni2 Stainless Blade
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Abstract: The quenching temperature 1 060 “C, 1020 ‘C and 980 ‘C, and the tempering temperature 640 ‘C and 540 ‘C
were selected for the heat treatment process of 1Cr17Ni2 stainless steel, and the microstructure and mechanical properties
of the sample were tested The results show that the free 8 -Fe ferrite is formed after quenching at 1 060 “C and 1 020 °C,
the 8 -Fe phase destroys the integrity of the martensite-strip cluster, resulting in the fracture of the impact sample, which
shows the failure of tensile and impact performance . 980 ‘C quenching + 640 ‘C tempering can obtain fine sausteritic mi-
crosturcture with standard performance and both strength and toughness. The fracture of 540 °C tempering impact sample
is quasi-cleavage fracture, which reflects the obvious embritleness of the second type of tempering, so the tempering be-
tween 480 ‘C and 540 °C should be avoided.
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Table 1 Chemical composition of stainless steel
11Cr17Ni2 as per standard %o
A c Cr Ni  Mn S P
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Fig. 1  Section drawing of 1Crl17Ni2 stainless steel blade

blank : (a) longitudinal section, (b—d) transverse section

%2 HB/Z80FRAMEN 1ICrIIN2 RFRNALETZ
Table 2 1Cr17Ni2 stainless steel heat—treatment process
specified in HB/Z 80 stantdard
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Table 3 Experimental scheme of heat—treatment for 1Cr17Ni2 stainless steel
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Fig. 2 Tensile and impact specimen of 1Cr17Ni2 stainless steel
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Fig. 3 Typical microstructure of 1Cr17Ni2 stainless steel at

quenching + tempering condition
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Table 4 Results of 1Cr17Ni2 stainless steel heat—treatment specimen for mechanical properties
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o,/MPa o,,/MPa d3,/% *
1 650 620 7.8 36 32
Vil 860 845 10.5 48 33.5
3* 980 800 15 76 36.5
4 880 860 75 42 37.5
B >885 >765 =12 =54 35~40
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Fig. 4 SEM picture of 1Cr17Ni2 stainless steel impact fracture for heat—treatment specimen :

(a) 1060 “C quenching + 640 C tem-

pering, (b) 1020 ‘C quenching + 640 “C tempering, (¢) 980 °C quenching+640 “C tempering, (d) 980 °C quenching+540 “C temper-

ing
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Fig. 5 OM picture of 1Cr17Ni2 stainless steel microstructure for heat—treatment specimen :
ing, (b) 1020 °C quenching + 640 °C tempering, (¢) 980 C quenching+640 ‘C tempering, (d) 980 °C quenching+540 °C tempering )

(a) 1060 °C quenching + 640 °C temper-
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