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Lo —Fp s Y 5 FARAN A i) 2% 77 2%, HAREAE T, T 208 SRS Ac3 iR LA
| 20-250°C, AT LRIEEN SRS 58 FC AR 2l 21, Bl S5 B2 028 B P He A8 BB 1BAT b R ple 28 5 DRI, 458
il e BB R R AR 100-400°C [ XI5, i Hs e 8 5 PR EF 5-60 0 f5, Myt AL A B HE il
EM

BT i A AR R 2» b :C:0.12-0. 60, Mn :0. 05-2. 0. Si :0. 05-2. 30, P < 0. 015,
S < 0.005, [0] < 0.0030, [N]0.002-0.015, 7F I % mt b ¥ b0 B :0. 0005-0. 005, Cr :
0. 10-1. 50 Mo :0. 15-0. 80, A1 0. 015-0. 060, Ti :0. 02-0. 10.Ni :0. 20-4. 0. Nb :0. 02-0. 10
V :0. 02-0. 25 ;Ca BE Re :0. 001-0. 002, 43 & Fe M AT BEH [ A 414 .
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[0001] AR B J& T3R5 DALy FCAA by B AR 20 2R 1 G B B0 AR 1) A s R 280 22 A1 g 48 ol 74 21
AU, R B T — R AT B PR R A % 2, T T S AR A R Y
HIRAFPURIBRE N 1. 3GPa—2. 2GPa T FG AR Z A

=R

[0002]  BAERERENMZ 2RI A, SRR ESWHNEABEREEE. A5
[k 2= PR BROG AR AN DL R UL FCAREN 1 53 BE K- IS T 1. 2GPa, PR I R e 688 =i B 1
O [IGAARNA Re L 2ok . BEGOUCT, 5 [N R8I TRk 8 fi5 P R AT K [P K Fukb 28
KRG, X T R T, EE KR T AR R ™ . i A0 SRR e AR B A b e A TR O, WIlAF
TEAR TEME LR AR T J 254 B 3 R 5% il

[0003] i, AN T —Fiet S e e 8RN A AL B 45 G 8 ok (0B T2, BT # s i T2
(Hot Stamping) (Taylan Altan. Stamping Journal,2007, (1) :14-15) ., FHiZ 1T 280
APV R AR IR R R 1% L RO E] 850-1000°C, bl J5 #51%
BB E b, 8BRS KA BRI A O S B 22 B . AT AR e v e AR T i F rp DA
50-150°C /s [ TR ENE] 100°C LR, FRAF VK [RIRH . 1% T 2 AT AT 5 —
(1) AR, HOOE VB A (B Bt FH B BT R s B2 1. 3—1. 5GPa 2% I#] 22MnB5 4 ] & {1
FIRARACN KT 8%, SEW/K VIR HAE 10% idi o 3 oh, MRS HIR 8 5, 18 55 T3S 1K
A P e RORH Jr 8 74 1 Tk B 5 H B H AN B % 1R i R, DR RS I 77 A 7= M, R A 7
WA KA o

ZEAE

[0004] A B H 9 7E T 32 3t — PP P 1 1 £ PR 22 10 il 2% 7 3. BRI AR D 4 2
850-1000°C, bl J5 B X BIRE H LT b e s [FIR, AR A4 1T 2R A= 75 v,
A g B T o AR L PRI B, T (s R ) vA 0 B 45 AT ks i, ek T El AR AR YA 2]
TR EEIR, 38 R E AR PR L TR AR (1 B PR BRI T PR, S P AR e R, DA B YA E
PR 28 114 I AR T B0 A8 K A R ) K B AR = EC PR ]

[0005] AKX HATZF ARVEEIRA A TR, B8 N8 Ac3 I8 L
| 20-250°C (Bl 850-1000°C ) , AT ARUESN SR 1T il B [G AR AL 21, Bl Jm A5 38 2 R AL |
HEAT P s Y, B X B FEAE 100-400°C X B0 A B b gb AT i Fs e 28, ot s B 20 i R
5-60 i, A AR L A H R A o S, 8 T p e B L (YRR E 100400 °C 1 X 35,
T o A L ()L P S I R A AN AR 4 T R A iR B AR A AR B, AT SEER AN B A
— A FRTFEIRRAE 900-400°C DX I P, ¥4 A1 1 B W AIK T AAR A 7K ¥4 150 L 1R 74 H13 A, B ] LA
B77 LA 5 s BN sk 4 S AR ) 8 A A L A 0 e PS8 PR e I, BSOS 2 e T B, A
T 5 352 T [ 3 B ) 0 9 i 2 W 2R, ST DAPRUEANAR VAR M R R 5 — W ROR Ik 1 4R
[RI1E Ms B I 1974 HE 5 3545 2 AH A1 ZUR1 1 PG PR AH 2 ok 72 A 1) Z5 8T 20 e, 3 v i 1100 9
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P, 343 B0 R A s = VAR 2 VA HIR RS BB R A AR VA T R R BRALG, RO PR T
W [ARARAZ R g, AT ia 2248 22 4 1tk o

[ooo6] A & BH BT i 1 K MR A 4 A <C :0. 12-0. 60 Mn :0. 05-2. 0, Si :0. 05-2. 30,
P < 0.015, S < 0.005, [0] < 0.0030, [N]0.002-0.015, 7E Uk & fili b ®] ¥ ho B
0. 0005-0. 005, Cr :0. 10-1. 50+ Mo :0. 15-0. 80, A1 0.015-0. 060, Ti :0. 02-0. 10, Ni :
0. 20—4. 0. Nb :0. 02-0. 10, V :0. 02-0. 25 %5 ;Ca 8% Re :0. 001-0. 002, &3 K Fe S AT] k4
AN

[0007]  ZRBTRIRLS , PAFAS FIERARAEAS [FIELRE BT R b1y H1AR A0 B0, DLFH T 1.
AT, AR R B )45 A EL T AR AR R A vl R DX TR AT A e PR ) 74 3, 1] CAOR RN 1 v 0%
PEESKR, FF HAR SR FE B B 7 AF AN ARGR S 18 v F1 X Jak . AR B J8 e 2 i8S L (R
NI 1) 1 V4 21 P RN 22 18 VA 21 X IR AL B o MR VA 138 P8 RN 22 v S IR FE AN [H], 4
A] BEHT H AN FEARER 2 EE R Z AR T DL ARZE 2R, U1 I B [ i okar , 40 4 4 1) 4 2R 4 o)
TG, PR B e s LA R Bt . 54, T SRAB A A1, TR i B N S8 T i R DL G
LG P AR A R S, 45 ] SG IR A 2 70 1 B PG AR R o B, T AR D0 E A R Bk 5 [ A [+
IR, 75 L BT AR AL IR B I A e 2 5 KR R 16 00, B Pl S g 2 2 0 v T B [ A 3
AT R FAR T B S i R 2 B, LATR s i IR (KA 2R 4 ) 5 9% HL T ) [l R % AR
B AR B A L AR AR L R MF A1) BRAR, W] BE IS Al AE =9 & AR L I
AP — B A AR B GRS, I 5 [ A AR AR o 2 4 1l 2 12 4 411, R R ik 1 =
Gy, S AT 8 LB I ek T DGR ARk 5 FCAR S A mr ik 55 AR 4R B PG AR, DLAE
AN 225 ) 550, SRAFI0 R BB PR 22 A, IR ORI B4 s i It A e sk

B 1 35 BR
[0008] 1 A AR BAG AN T AR ASCALE AN TR RE RO ASERL b Frg v A1 AR AL R

BALHEAR

[0009]  SEJtifh] 1-2#, LA AT EEAN A SR A4 + RS + a8 + HOEFL T 242 538 AP +
TR + 8585 + AL + B FLAR ™ 48 DN LSRN + I + 08 + TPAREL ) + AL
A, HARR WK 1o AR BE T 2R IR Wk 2. H it Re L&k 3.

[0010] & 1 B4k =2y

[0011]

g |C Si Mn NI |Cr |P S [N] [0] B Ti

1 0.20(0. 85(1. 15 |- - 0. 008 (0. 005 10. 004 0. 0015[0. 003110. 15
2 0. 28(1. 85(1. 05 |- 1. 03(0.01210. 003 (0. 003 ]0. 0018|~- -

3 0. 40]1. 20(0. 25 [1. 02]0. 95]0. 008 [0. 005 [0. 007 |0. 0012(- -

4 0.50]1.72(0. 12 {2. 01]1. 03]0. 004 (0. 002 |0. 006 |0. 008 |- -
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e Jc [si pn NG Jor [P S IN] o] B Ti
sTEefo. 24lo. 24122 = 0. 008 0. 002 [0. 005 0. 002 0. 0027]0. 15

[0012] & 2 V(KT T2 Kot FLi BT K ) 24 R

[0013]

| i B | AR | Rm | Rp0.2 | A | BB | SMEEENL
LS TR .
| i | &, C | MPa MPa % bt %)
| AT EC Hﬁ | 20 | 1510 | 1205 | 9.5 _(«)ﬁoﬁ__ 0
| K| 1-2 200 1480 | 1030 | 13.5 | 0.70 28
s 1-3 250 1420 920 | 15.0 | 0.65 26
; | g | 3% 1400 990 | 17.5 | 0.71 24
] A 400 1360 950 | 18.5 | 0.70 21
| S ) 21 s | 20 1790 | 1350 | 9.0 | 0.75 48
| KA 2-3 200 1780 | 1105 | 12.3 | 0.62 40
L2 2-4 250 1770 | 1120 | 13.8 | 0.63 43
{ 25 300 1740 | 1080 | 15.3 | 0.62 38
| 2-6 350 1405 915 | 17.0 | 0.65 26
ek 920C | 20 2050 | 1730 | 7.0 | 0.84 80
3 | &M]| 31| X 200 1985 | 1350 | 11.0 | 0.68 52
smin | 250 | 1970 | 1310 | 13.0 | 0.66 49
St | 4-1 20 2340 | 1980 | 4.5 | 0.85 90
®E | 4-2 b0 100 2310 | 1650 | 8.0 | 0.71 75
) 3 200 2215 | 1520 | 9.0 | 0.69 63
4], 260 2185 | 1450 | 10.0 | 0.66 57
4-5 300 2085 | 1150 | 12.0 | 0.55 43
4-6 350 1985 985 | 15.0 | 0.50 33
it £l 900°C
22MnB5 X 20 1560 | 1180 | 11 | 0.76 42
Smin
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