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1 6CrNiMoVA
Table 1 Chemical composition of 6CrNiMoVA %
C Mn P S Si Cr Ni Mo A%
0.60 ~ 0.68 <0.40 <0.025 <0.025 <0.35 0.25~0.50 0.90~1.20 0.15~0.35 0.15~0.35
1
1.1
Cr Mo V Nb Nb
V. NbV Nb !
1. STIHL OREGON
2.
2
Table 2 Chemical composition of steel saw chains made in germany and U.S.A

/% C Mo P S Si Ni Cr Mo \4 Al Ti Nb
0.64 0.40 0.008 0.29 1.00 0.12 0.12 <0.02 0.02 <0.02 0.19
0.63 0.45 0.01 0.63 0.57 0.11 0.01

1.2 6CrNiMoVA
1.5mm 1.6 mm 6CrNiMoVA

2002-08-24
1958 —
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140 mm x 140 mm '
3.0mm 1 2.0 mm

a 1.50+0.025 mmx 54 -
0.03 mm b 1.60 +£0.025 mmx54 -0.03 mm.
1.3 6CrNiMoVA TIT CCT

6CrNiMoVA TTT
CCT .6CxNiMoVA TTT 2
CCT 3

1
Fig.1 Spheroidizing technology

2 6CrNiMoVA TTT 3 6CrNiMoVA CCT
Fig.2 TTT curve for 6CrNiMoVA Fig.3 CCT curve for 6CrNiMoVA
2
2.1
: 3 6CrNiMoVA
280°C 30 min -40°C . 3 6CrNiMoVA
6CrNiMoVA
“ STIHL” o, 2050MPa  “ OREGON" o, 3
2030 MPa . - 40°C
22 Table 3 Effect of hardening temperature
’ on tensile strength
-40°C
4 6CINIMoVA  880C 7/ MPa
/C _40°C
280°C : o
. 860 1977 2039
4 6CrNiMoVA —40°C 880 1994 2129
25% 2 930 1905 1812

28 % 6CrNiMoVA 960 1681 2069
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3 6CrNiMoVA '
3.1
6CrNiMoVA
2.
3.2
6CrNiMoVA ITT CCT A, =733C As=775C M,
=315C.
4 O
4. Fig.4 Effect of low temperature on o
oy 5.
4
Table 4 Relationship between hardness hardening temperature and tempering temperature
/C
/C 790 820 850 880 910 940 970
220 55.2 56.7 56.8 56.2 55.6 5.2 53.5
250 53.5 54.6 54.6 54.5 53.3 53.3 52.6
280 54.3 54.2 55.0 54.5 53.8 53.5 52.0
310 41.0 41.3 42.0 43.0 41.6 42.0 42.0
340 41.0 42.2 42.2 42.8 2.3 42.3 42.8
5 280 °C 30 min -40°C
Table 5 Effect of hardening temperature on mechanical property
P/kN o,/ MPa a,/ ) cm ™2 /HRC
20°C 99.4 1040.4 30.7 57.0
860°C 10 min
-40°C 100.8 1998.2 31.9 57.3
. 20°C 100.3 1955.1 32.3 57.0
830°C 10 min
-40°C 106.6 2071.7 27.4 56.7
. 20°C 95.8 1867.9 21.3 56.7
930°C 10 min
-40°C 91.1 1775.8 19.2 56.7
20°C 85.3 1648.4 29.4 56.8
960°C 10 min
-40°C 104.0 2027.6 17.9 57.0
45 6CrNiMoVA 830C
4
830°C 270°C 190°C
5 6CrNiMoVA 830°C 9 min 270°C
50 min 190°C 50 min 56 HRC o, 2058 MPa 0.57% .
6.
5 6 80C  270°C 190°C 500X

Fig.5 Relationship between hardness

and temperature holding time Fig.6 Microstructure of 6CrNiMoVA 880 °C
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2000 6CrNiMoVA
~40C 6. 6 6
200 m? ) Table 6 Test result of saw chains used in forest cutting
/m?
146 200001 /u’
LY/T1187—1996 1 1040.5 213.2 1.97 215.17
2 49.09 228.3 12.3 240.6
3 1159.09 310.3 19.2 330.5
4
a 6CrNiMoVA
. b . c
6CrNiMoVA 830 C 270 °C 190 °C
. d 6CiNiMoVA
1 . M . 1984.20 ~ 70.
2 LY/T1187—1996 S .
3 . M . 1981.80 ~ 110.
4 Charles O Smith. The science of engineering materials M .New Jersey Englewood Cliffs 1997.40 ~ 90.

Study on low temperature-resistance 6CrNiMoVA steel and its application

JIANG Zuo' WEI Jia-mei’
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Abstract A kind of low temperature-resistance 6CrNiMoVA steel is developed to meet the requirement of the market. An
experimental study is performed on the mechanical properties of the new 6CrNiMoVA steel and its heat treatment
technology and a new technique for the heat treatment is developed which satisfies the requirement for the mechanical
properties of the steel and has the characteristic of low temperature and fragility-resistance. Application shows that the
new 6CrNiMoVA steel can replace the imported congeneric products while the cost of the steel is only 40% of that of the
imported products.
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