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Fig. 2. Hardenability. of boron-treated steel.
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Table 1. Chemical composition of specimens.
Steel ‘ C { Si 1 Mn P S Cr Mo v l w

HWD— 1 33 | 1-14 -39 | +010 | -013 | 5°74 | 1°29 | 040 E —

HWD—11 *34 1+02 =30 *012 *015 562 1°31 - 0°83 —

HWD—2 *37 1°04 *33 ' *010 “013 562 1°30 1°05 —_

HWD—3 . *30 |, 0°99 *34 014 012 562 1°22 0*63 2*10

" Table 2. Metallographic analysis of carbides and ferrite in the annealed structure.‘
’ : ) ces . Composition of ferrite
Steel ir::];gg of X—rayb';()iatterns of Composition of carbides (%) - (%) ,

S| gy ST <C><Cr><Mo> <V><W>| [C] [Cr] [Mo] [V] [W]
HWD— 1| - 5*4 Mo;Ce+MgC(+MC)| 6°1 34°3 15°3 5'6 - — 4'1‘ 05 01 —
HWD-11 51 Moz Ce+MgC+MC | 6°7 32°8 146 13°2 — — 42 06 0°2 —
HWD— 2 5°0 M;;Ce+ MgC +MC 7°4 28°1 16°1 17°5 — —  4*4 0'5 0°2 —
HWD— 3 66 MeC +M23C6(‘+MC)5 4°5 216 136 6°1 21°7 — - 45 0°3 02 0°7
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X-ray photographs of carbides, 1solated from annealed

OREORRFHE LU TRLZDDTH 5.

(2) BRE&POBRILY '
%aﬂ%1%&0;bﬂ%xb,mm&w% DA
BT 1 AR L 7B E DA MO BEREE Y. W-Cr-V
Zhi 4 4 280 (SKD4) XU% C & Cr WL 4 2
8 (SKD 1) o B Ll T Fig. | @Ry
AEIFT 1% O Si xEHLTWH0T, HROE .
aaﬁﬁ@ﬁbﬁwﬁa“wmmm% BT B EEREE
Eix SKD1 ¥ X SKD fioxh X D@y, Ll
wmcur®&ﬁ 1y, W EIC
&H+ 5 SKD4 .l HHBEREK

M23Cs

LB KRTH B.
BER MR O RO XMook
MpCetMiC - 2 & HWDIGRIC 5\ TRl Table
3DTELTHOT, 650~800°C
MGC+M22C5

(+MC) OBERMR A ICHET HRILMITE
rL M:Cs # 21k ¥ TH Y,

M2sCe BRALE i3 F? koY)
T,

o thg.zm,Hwblm@%
MisCotMeC e D B LD LR IR R
RRL7CHDTH D

MC
o II1. #%& . 3& .
Cr-Mo-V #RITRM (SKD 6,
MiCavpe,  SKD 61 OBl bR
S sEECEET BRI 2B
" M7Cs L, TORIEMITOVT XHRGHT 7

QUVm% R AR LA

and{tempered Cr-Mo-V hot-work tool steels compared with the
- standard photographs of M23Cgs, MsC, MC and M;Cs carbides.

o y73==

~»_~£;/c\ - 7'<f F’T_Eue%ui’)“(ﬁ/ﬁk%ﬂ’b



334 #® & M @ HE4E F 3B

Table 3. X-ray analysis of carbides, isolated from tempered.
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Fig. 1. Hardness of Cr-Mo-V hot-work tool
steels, compared with those of W-Cr-V
hot-work die steel (SKD4) and of high-
C high-Cr die steel (SKD 1), as tempered

condition.
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Fig. 2. Cr, Mo and V concentrations in car-
bides, isolated from tempered HWD-1 steel.
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