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Formability Testing of Sheet Steel by
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Fig. 2. Punch load-penetration curves.
Fig. 1. Schematic diagram of a 150-t i
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distributions in press-formed cups.
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Table 1. Conditions of pressing test.
. . Blank-holder Lubricated : .
Type of forming | Punch shape Blank size pressure position Lubricant
'200mm flat-ended i Surfaces of
Drawing ‘punch, profile 450mm dia. 0t die and blank- 1604 machine oif
. jrad. Smm holder
Combination of : 200mm ¢ hemi i ' Both surface !
drawin d : h - 4 ia. -f <y,
Stretchigngn : sperical punch : 80mm dia | 10t of blank
Stretching ‘ v * 500mm sq. 60 t | Punch only 4
i ] i

!

‘Die diameter 202*'8mm. Die profile radius 10mm ‘
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Height of -cups formed to fracture  (mm)

Fig. 4. Relations between various mechanical properties and press-
forming tests. (o Al-killed steel, @ Rimmed steel)
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(100) 9% Ni HIROMEIHEET
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Influence of Various Workings on
Properties of 9% Ni Steel Plates.
(Study on 9% nickel steel for low-temper-
ature service— V)

Kiyohiko Kizuki, Hachiro KoBavAkawa -

and Takuo SHIRAISHI
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. II. ESHOBE
M-12 35 10 M-14 OEHEHERHM, BEAMEERM X 0,
FIELM % £ F LT5 12mm () x45mm (rf1) X 100
mm(G.L.) OBERRIRE Z/ERL, 7 427 —3 3R
BRl T 10% D¥MZSH 5% 250°C x1h A.C. DR
WELZ G U7c. & 5102 OMFER IR R a 177 S
7oz 580°C x2h A.C. EZHE L7z, T b 2FD

RKEME 5 RFEE EFIT 2mm VYR EEEAE A
TL, KBEHERR TR ot B RETRHRIOEM D
HEAE L &I Fig. | WRd. & BEMRBREOF
Q.T. HOBTEEFEDORLDSE NI, BEFEET
CEALMDOEMERT.

BREZNIC X D RIBOIREIMEIEIL L, BEEHEDOEE
TEDERFZNETIC KT 5 EHH 21X Table 1 ITRLNSH L
$ 0T, BRI X 5BLILEREIZ - C%OENDD
WWRE SHbNTV 5D, KR EOEHER R KRR

. TOBRFNEFESRNTH D, X D oTIRERH

XD Wi ERAET ORI & & E izl
LEEETL EMNBDHLENB.

: III. HZAWOEE _

M-12 QHEHERERE % Table 4 R+ &4 CFH A
ZEWFL, entry side IONCHEERRIBOTWEELLE
HiE L@ R%E Fig. 2 WrRT.

H2RYENZ X b, BWIRRBICEVT entry side T
Amm, HREBT Imm OIELEHS R b h TVW5ER,
entry side OFEHEF <, YHIE % Imm grind-
ing ¥52kickh, D=2t TO 180° ST TRIIF

X

T ¥

-200 -9 /20
Temperature ()

] T T T T J
fnl - - g
/2] Mz M_/L_QJ’;M%{%
¥ - 9T-38) . y‘s d
210} s - |
a3 - ,';‘ ”
3 /i/’ er-14,
¥4 By -
§ § = '
¥4 ) 7 S 7 1
.§ | AT
£¢ o PO i Q.7; Quench-temper
3 N pricagt '}_;’ Hormalize-tenpe
$ ; : 3 Stzain-agl
=St . Fhidmara |
gLJ_.__lﬁ L
- -6 -/ -80 -40 0 40

Fig. 1. Influence of strain aging and stress
relief on the impact value of 9% Ni
steel plates.
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Table 1. Analysis of 99 Ni steel plates tested. .
, ' 2T ,

Charge No. iTkickues's of plate ‘ C% b Si% l Mn%, } P9 S, Cu9% | Niy, Alo,
M—12 12mm b ooe11 | 022 | 0°58 | 07013 . 0°016 ! 012 9+36 i 0°038
M—i4 12mm } 0707 | 0°25 . 0°56 . 0°009 0°0i12 i 0°l1 ' 9702 | 0026

Table 2. Tensile and bending properties of 99, Ni steel plates tested.
' - ! . Bend test
2 | 2 "o g
T.S. kg /mm i Y.P. kg/mm? | E.in 2 % D=1 I 5=
‘ ] a : ‘\ ,,
M—12 M—i4 M—i12 | M—i4| M—12 | M—i4 | M—12 | M—14 | M—12 | M—14
3 t “ i \
L 11105 106°0 11900 B . o
As rolled ! ' 1130 I 103°8 19°0 Good ) 80°crack
900°C A.C. . 812 | 748 | 69°1 5871 28°0  32°0
600°C A.C. 81°2 | 735 | 70°8 | 58'9 | 28°0 | 29'5 Good | Good | Good ‘ Good
900°C W.C. . 8477 . 756 | 66°4 | 63°8 | 29°5 . 28°0 | i | *
600°C A.C. 829 | 758 er2 | 657 ! 0 270 Good i Good | Good Good
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