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Heat Treatment of Large Size Forged Parts
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Abstract: The heat treatment process of large-size forged parts were researched in this paper. According to the special
ity of large size forged parts, the process parameters were optimized and remarkable economic results were achieved.
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Table 1 Temperature of normalizing and quenching of steels( ‘C)
, , Acy(A,,)
35 802 860~ 890 850~ 880
> 45 780 840~ 870 830~ 860
40Cr 782 850~ 870 840~ 870
4 35CrMo 800 840~ 860 820~ 850
1 K@%ﬁ%'ﬁ: 7]’3%}\&&‘1 Z 42CrMo 780 850~ 860 830~ 860
11 45CrMo 770 850~ 870 830~ 850
’ 3Crl3 930 — 1030~ 1050
B <400°C, 450°C :
350C~ 500C 600 C~ 800 °C , (250°C~ 350°C)
- - 450°C ,
R 300C~ 400°C
450°C 650 C i ;
3 30°C/ h~ 70°C/h;450°C
’ ’ 100C/h~ 150C/h
650 C ,
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2 ARERHENAHNTY

(1) 2.1
t=a*K*D (1)
t (min) ; a (min/ mm),
0.40~ 0. 50,
0. 50~ 0.60; K ;D _ 1
(mm) :3 . (50C)
12 17% 107 *m%/ s~ 23 % 10™ °m?/s, 170°C,
’ ’ - 15T, -15C~ 170TC
< 400°C, 400C (2) .T= q* D (2
T (s), D (mm), a
; 30C/h~ 100°C/h (s/mm), 45CiMo 3Crl13 a 9~ 13
(< 6500C), @ -
’ , 15%  CaCkL
n a 1.0~ LS5, 3 3 ,15% CaCh ,
1.2~ 1.7, 100mm , , , 100 C~
4h 2 300°C
2 2 . a 1.5~2 (-
Table 2 Relation of temper temperature and hardness
i R 40Cr 35CrMo 42CtMo
for typical work piece
/C ’
45 220HB~ 250HB 540~ 610 ? ’
250HB~ 290HB 580~ 600 ) -
3Cr13 241HB~ 275HB 590~ 630 , (2) , a 1~ 2,
283HB~ 323HB 560~ 580 a 7~ 10
400 28HRC~ 32HRC 540~ 560
' 241HB~ 285HB 600~ 620 ? ?
35CrMo 201HB~ 269HB 560~ 600 ) )
42CrMo 262HB~ 302HB 550~ 570 4,
45CrMo 262HB~ 302HB 560~ 580 20s
3
Table 3 Comparison of two kinds of quenching medium
/C / Ces! / C+s~ 1(100°C~ 300C)
20~ 40 770 260 200
15% CaCl, 20~ 65 1850 630 60
2.2 400C) R
400°C 50°C/h~ ( 2450 C)
5°C/ h, 40Cr 3Cr13 , s

.1

, 45 35CrMo 42CrMo 45CrMo )

@
. 40Cr 3Cr13 Crl2 \ ( <
48 {

22004

400°C
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Table 4 Quenching results of large-size forging parts

(HRC) (HRC) ’
45 52 ) ,
35CrMo 45 > 42
40Cr 44 ’ 5
3Crl3 48, 49 > 42 ,
35CrMo 45
42CrMo 47 > 42 4M45- 0201 B D: 340mm’
45CrMo 49 50HRC ’

5
Table 5 Normalizing results of large size forging parts

4 ZWFMa

(HB) (HB)
2
45 191 162~ 217 N 500t , 100 ,
35 162, 175 140~ 217
6
Table 6 Quenching and tempering results of s 1000
large-size forging parts :
[1] « »
(HB) (HB) (2 H[M]. : , 1994: 315.
45 240, 225 220~ 250 [2] .. [M]. :
35CrMo 254,236 207~ 269 1974: 85-92.
40Cr 262,275 245~ 285
3Cr13 275,285 250~ 290 131 43 L1 » 2002, 27
35CrMo 280,298 262~ 302 (11) : 49-50.
42CrMo 275,298 262~ 302 [4] . [ M].
45CrMo 280, 275 262~ 302 1997: 61-62
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A New Factor Influencing Diffusion
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Abstract: An abnormal phenomenon was found in our experiments. Although the pre-carburized steels are provided
with higher carbon content in the surface layer, the rate of boronizing is increased greatly. After that, we found that
pre-nitrocartbrizing could also promote the rate of boronizing for various steels. Further more the pre-nitrocarburizing

can raise not only the rate of boronizing but also the rate of diffusion metallizing.
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