Empirical Formulasfor Process Fanning for Steel Heat Treatment

[ ABSTRACT] In this pgper 33 pieces of enpirica
formulasfor process planning for ged hest treatment are col-
lected. The fact proves that these enpirical formulas have
advantages of easy caculation , wide gpplications, high rdia
bility and less error rate.
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Empirical formulas Data base
33 ,
( )
(Fav)
1 [1]
(1) ,
Acs( ) :

Acz =908 - 223. 7C +438.5P+30.499 +
37.92V - 34.4Mn - 23Ni -

200(C- 0.54 +0.06Ni) (2)

Acz =854 - 180C- 14Mn + 449 -
17.8Ni - 1.7Cr (2
(1) ,(2 0.3%<C<0.6%,09<1.0%,

0<Ni<3.5%,0sCr<1.5%,0sMo<0.5%

(2 , Aa( ):
Ac; =723 - 14Mn + 229 - 14.4Ni + 23.3Cr (3
(3) (1)
Ac; =723+ 259 - 7Mn + 15Cr - 15Ni + 30W +
40Mo + 50V (4)
(4) 0<C<0.8%,0sM0<0.5%,0<V <
0.5%,0<W<1.5%,0<sO<7.5%
(3 .
Ms( ) :
Ms =550 - 350C - 40Mn - 35V -
20Cr - 17Ni - Cu- 10Mo -
5W + 15C0 + 30Al +09 (5)
Ms =561 - 474C- 33Mn - 17Cr - 17Ni - 21Mo (6)
(5) .(6)
Ms =539 - 423C- 30.4Mn -
17.7Ni - 12.1Cr - 7.5Mo (7)
(7) 0.11%<C<0.60%,0.04%< Mn <

4.8%,0.11%<9<1.89%,0=Ni<5.04%,0<Cr<4.
61%,0=<M0<5.4%
1 MS ;

, Ms
Ms=41.7(14.6- Cr) +0.6(6.9- Ni) +
33(1.33- Mn) +28(0.47- 9) +

1677(0.068 - C- Ni) - 17.8 (8)
(8) s «( )
(4) (™M) Mt
():
M :
M; = (100 %M) = Mg - (215 +15) (9)
M = (90 %M) = M- (103 +12) (10)
M; = (50 %M) = Ms- (47 £9) (11)
M; = (10 %M) = M- (10 £3) (12)
(5) Bs( ):
Bs =830 - 270C- 90Mn - 37Ni - 70Cr - 83Mo (13)
(6) Tr(K) :
53
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Tr=0.4Tn (14)

T K
2 ( )
[2]
(D t(mn) :
t = kw (15)
cki ——  k =1/6 19,k =13 U
6,k =©0/D<l4) =14 15,k ©®/D
>14) =12 V4, w—
,mm
(2) t(min) :
t=1(0.6 0.8 ZGW (16)
z Gy — kg
(16) 45kW
3 [3]
(1)
w( /h):
logvy =9.81- 4.62C +1.10Mn + 0. 54Ni +
0.50Cr +0.60Mo + 0. 001 83 Pa (17)
: Pa ( X ;
1h)
2
VB( /h) .
logvg =10.17 - 3.80C+ 1.07Mn + 0. 70Ni +
0.57Cr +1.58Mo + 0.003 2 Pa (18)
3 -
VPF( /h) .
logvpr =6.36 - 0.43C+0.49Mn +0. 78Ni +
0.26Cr +0.38Mo +0.001 9 P4 (19)
(4) 50 % + 50 %
vsove (/) :
logvsovs =8.50 - 4.13C +0.86Mn +0.57Ni +
0.41Cr +0.94Mo + 0. 001 2 P4 (20)
(17 (20 :C<0.50% ,Mn<1.75% ,Ni <

3.0%,0r<2.25% ,M0o<1.0% ,Mn+Ni + Cr + Mo <5.
0%
4 [4]

(1) ty(9) :
t,=12+(3 4D (21)

54

D —— ,mm
2 M t (9) :
tt =30+5D
[5]
(1) ) 4 40 mm
Hs 40 (HRO) :

H, 5=88 /C- 0.0135E% JC+19 JOr +

6.3 JNi +16 JMn+35 JMo +

5.9-0.82G-20 JE+

2.11E- 2 (22)
E—— ,mm;
G_
2 : 90 %
Hh ( HRC) .
Hh =30 +50C (23)
(3) , 50 %
H (HRC) :
H =24 +40C (24)
(4) HVw :
HVy =127 +949C + 279 + 11Mn + 8Ni +
16Cr + 21 logvu (25)
(5) HVe :

HVg = - 323 + 185C + 3309 +153Mn + 65Ni +
144Cr +191Mo + logvi (89 +54C - 559 -
22Mn - 10Ni - 20Cr - 33Mo) (26)
(6) - HV e :
HV e = 42 + 223C + 539 +30Mn + 13Ni +
7Cr +19Mo + logver (10 - 199 + 4Ni +
8Cr + 130V) (27)
(25) (27) 17 (19

[6.7]

(1) HVy :
HVw = - 74- 434C- 3689 + 15Mn + 37Ni +
17Cr - 335Mo - 2 235V + (10% Ps)
(260 + 616C + 3219 - 21Mn - 35Nii -

11Cr + 352Mo - 2 345V) (28)
tPg—— ( X :
1h)
(2 HVg !
HVg =262 + 162C - 3499 - 64Mn - 6Ni -
2000 4
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186Cr - 485Mo - 857V + (10°/ Rs)

(- 149 +43C + 3369 + 79Mn + 16Ni +

196Cr + 498Mo + 1 094V) (29) 1 Gaies M B.
(28) ,(29) :C<0.83% Mn<2.0%,9 <1. 1982(12) :33 38
0%,0r<2.0% Mo<1.0%,Ni <3.0%,V <0.5% Mn (2)_2 o : 1992
. <t 00 :
+Ni +Or +Mo<5.0% . it © | 1003
3 : (5):48 50
HRC=75.5- 0.094T +0. 66 Gy (30) 4 . 108 : ’
Cy —— . %:; 5 .
. Mn O+Mo+V Ni+Qu 1904(3) 141 42
Gu=C+ 6 ' 5 * 15 6 . . ,1990(8) :63 65
(4) 45 : 7 .
HV =640- (T- 200)1.05- (logt - 1.28)36.6 + 1983(11) :8 10
(T- 200) (logt - 1.28)0.003 6 (31) ( )
200 < T <400
HV =17.2x10% T- (logt - 1.28)29.4 -
(T- 400) (logt - 1.28)0.014 (32)
400 < T <600
f— mn
7 ( )17 2000 4 24 26
50
T=200+ k(60- x) (33 32
T X ,HRC;
k — , 45 [ x>30,k=11;
x<30,k=12 ,
8
(1) 1 1
, ( ) «
( 180 <T< , ,
650 ) , ,
(2 :
+10 % ,
(3 :
, , ( )
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