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AN ADAPTABILITY OF 5% Cr-CONTAINING STEEL FOR
' HEAT-RESISTING APPLICATIONS

Sadao Koshiba Dy. Eng. and Tsuneo Kunou

Hot work'die steels have been lately used for structural materials of airplanes and repor-
ted that they showed superior results for high temperature services. DAC and DBC which
contains 5% Cr are produced in Hitachi Metal Industries Ltd. as die steels for die casting.
And therewith the writers studied on quenched and tempered hardness due to different heat
treatment, mechanical properties at high temperature strength and oxidation resistance of
these steels, for the purpose of inspecting their adaptability for heat resisting uses. It was .
concluded that both DAC and DBC showed good properties as heat-resisting steel at available

temperature below about &00°C.
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Table 1. Chemical composition of specimens.
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Fig. 1. Relation between quenching
temperature and hardness.
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Photo. 1. X420 (2/3)
Microstructure of sample DAC
(1100°C x 1/2h air cooling)

Photo. 2. X420 (2/3)
Microstructure of sample DBC
(1100°C x 1/2h air-cooling)
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Fig. 3. Relation between testing temperature
and mechanical properties.
(Sample DAC 1050°C air cooling) -
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Fig. 4. Relation between testing temperature
and mechanical properties.

(Sample DAC, 1100°C air cooling)
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Fig. 5. Relation between temperature and
mechanical properties.
(Sample DBC, 1050°C air cooling)
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Table 2. Mechanical properties of specimens.
\\Tempoé R. T. 407 482 532 593
~“MmPp | . E|lR| e  |E|R e |R| ot 'E|R]| @ E ‘ R
BT gl amtl 7 | 96 [ka/mm] % | % [kg/mm? % | % |ke/mm? % | % [ke/ mm?| % | %
before testing a1 : - ;
982°C AC [ } | ! l | ; ) 5 ]
593°C x3h . - . . ‘0 121 69
A Temper 151 9\ 13140 119°7 17 {56 | 108*5 |20 |65} 1014 | 19} 65| 77 l |
Rc 44 J ]
| r ‘ ! | | |
B 143°5 ] 12 a2l 127°4| 18| 49| 116°9 | 19|55 959 |25 64| 84+7 ;18 | 72
Rc4a | .~ ' 0 a |
1050°CAC 1 : ‘ , l
DAC | °CX5hi 5.0 !10-037-81 144+0 |11-8l46%4] 132%6 (12°048°9] 122°2 [13°7[0°0] 10270 |15°652°0
i Temper X ; | I | !
! Rc 51°2 -‘ ‘ |
R | | B L. )
| 175¢7 : 8+011°9] 148°5 [10°0, 20 | 1363 |11°9]37"6 130°0 122429 10670 116" 048 0
‘ Rc 51°8 | i ‘ | b
[ 4 o
5 . x/g°
(4) 575+« — 58 1000
o 40 r - v, & =
£¢ T SmmADT T T , y . B
o0l 900+
57T —HBTE L100°C XD o S HLEoEBREREEN
> Ad
8 9 DAC Zeyy L 650°C 1T T 3 Kl 3 8oor ’750"6‘/ °© FHrLoX DT &k
o \ RO TDL 600,650 3 . / z
ol x\ o . o 8 v s 700r / /' )
g \ vec e °Cik&tr 700 C oiREIC g Q%&‘,_ . (1) #4%+AMH
AT = L BB I0RMOS Iy O0LS 5428 DAC BHIU
Testing tenperature @ —IMEEER L B X ORE R 500([;/ oF DBC i §RfE D 22 AT
Fig. 7. Relation between HR% Fig. 7 ('Cﬁ"\‘@'- ﬁ ; faﬁﬁjﬁ*ﬁﬁ}%ﬁﬁ &L—C@
testing temperature axﬁd SRAERS T3 A SERIRE & 3 4001 TS L B B 7Bk
rupture strength (10Ch) . . N o
?  DAC 7 DBCH#IC & qugf JRSERREE, FAIRMRIYE
HLKAENT FSF o —HEERT. 703 DACHD 600 0k gox H FTFx—BEERL
°C offivt LCN-155 3 X U8 H 462 WEEMICTERY 2 OTHERAEMEZ U B i

(2) T#AEEELH 650

650°C . °C pDlEoEIRIERWT
0 20 v - R
Time () o Bbéb<ﬁjg‘|§:%
Fig. 8. Relation between @‘—Fﬁ‘ 577, 600°C LI
time and increasing in DIRE TR & Vit E
weight after oxidation. #%7HL, 600°C % T
ﬁ%?ﬁf;ﬁv‘f“ﬂi?ﬁ&%f&”@ 5.

(3) DAC 3 X DBC MEERITIET 75 » — 3
FE¥ X Ot {Liklx DAC g04 DBC - $iictb LR
2L, THEdEE LTk DAC i3 <hTnwad.

D A EBUCKIAF O IR SN B ETRATH R
BEEFIRCIEREL 2HBAET. (BR324 5 AFR)

3L 2o
1) F. Loria: Materials & Methods, 42 (1955)
No.2, 94

2) Mg, ME: ZRPHHE, $H690F (FE30—10)

— 53 —



