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Forming Technologies Optimized for JFE443CT Stainless Steel Sheets
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Abstract:

JFE443CT, as newly developed grade of ferritic stainless steel sheets has mechanical properties which are
significantly different from those of austenitic stainless steel sheets. Forming should be designed in such a way that
drawing is dominant rather than stretching. Spring-back behavior varies according to the bending radius. Optimal
clearance in blanking is smaller. Expandability is higher. JFE443CT can be formed into highly complex shapes by
taking the above properties into account and optimizing the forming conditions, then it contribute to cost reduction

of products as a substitution of TYPE304 austenitic stainless steel.
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Fig.1 Comparison of uniaxial tensile test result of
JFE443CT with that of TYPE304 (by JIS13B
specimen of 0.8 mm thickness)
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Table 1 Mechanical properties (*Measured by acoustic

method)
0.2%YS TS o _

Grade (N/mm?)  (N/mm?) El (%) 7 E (GPa)
JFE443CT| 305 483 31 1.3 204
SUS430 320 490 29 1.0 200
SUS304 260 645 60 1.0 193

YS: Yield strength at 0.2% strain
TS: Tensile strength

EL: Elongation

7 Average Lankford value
E:Young’s modulus*

%o 72721, MIREIRIG )13 JFE443CT D)5 A3 M Ela i
Hbo LIzhoT, 6 - O35 AMBRIE, O0FA01 LD
INE W TRET Bo (72721, FEBIIZ I B 5R B
DONTIFIZLD, BRELBVEELET S.)
MEORGNEZETS V7 74— Nl (7)) LT
i, 3HMOFHrETCR L E, SUS3M4257r=10TH 5%
DIZRF L, JFE443CT ix 7 =13 L@, &Y BIcAN 2
BiEdhoTnhb,
2.1.2 #&Y), Rl U4

BE 1SR D I (LDR)? %35k 2 Bk 47 - 728
ERTo IO X R Y I LTI, JFE443CT X
SUS304 & b I LA =V, T, JFE443CT )58
IMTREALDVNE L, rHDE V2D T T >~ T O #iht
AHEREGREE L0 L TN S W E A TH 5o
BE2I1CTY 7ty ikbr Y12 X 5 BRI LB R %
Ao DX KRR UIMT CE, T
EOME TIEIF UL E SN Do JFE443CT 12 1P OVl A SUS304
DORPESREE LR T2, BRI UINTIMEIZS %,
BE3IZa=ANHy TREY (CCV) #RZRT. &
ORBIEAL Y, R LBEA BRI %2 £ 925, JFE43CT
ZHU3 SUS304 & IEIZRSETH 5o

SUS 304
LDR=2.21

JFE 443CT
LDR=2.36

EH1 LDR (RRF&E) DrEE
Photo 1 Comparison of limiting drawing ratios (Thickness of
specimen: 0.8 mm, Punch diameter: 33 mm, Punch:
Not lubricated, Die: Lubricated by plastic sheet)
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Photo 2 Comparison of Erichsen test results (Thickness of
specimen: 0.8 mm, Lubrication: Graphite grease,
Punch diameter: 20 mm)
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Photo 3 Comparison of conical cup test results (Thickness of
specimen: 0.8 mm, Lubrication: Machine oil, Punch
diameter: 17 mm)

2.1.3 HEHTEE

1.5 mmt # 0 180° %75 M3 3 BRIE 0>, VPSS I B 580
R4 BHE 412”7, JFE443CT Tid SUS304 & [AEE L2 180°
HFIZE R S WTRETH 5o 72720, BLuHFoai,
ARFRTEN AR 22 M 2356 A L TR (FMk) 235845 5
ZEBDH D Trz, WRENIVINZ ADRET LAY D
%o T ML, JFE443CT O F A3 SUS304 X 1) b #& SR £E 23
RKEW7zo, HHEMIIAE—EROMMAFEL RV
Z &, BIOUMTRELAVNS Wz, O FARDFEICE R
LRTWVWI &L D, 72720, ML LA/ NS W &b,

JFE B¢t No. 20 (2008 4 6 J1)



JFE443CT A 7 ¥ L A SN fic 38 e T Het

SUS304*2B JFE443*2B

Surface
view

Cross-
sectional
view

EE4 BEHUTRRER
Photo4 Comparison of hemming test results (Thickness of
specimen: 1.5 mm)
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Photo 5 Comparison of punching test results (Thickness of
specimen: 1.5 mm, Punch diameter 5 mm)
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Fig.2 Relationship between blanking clearance ratio and
burnished surface ratio (Thickness of specimin: 1.5 mm,
Punch diameter: 10 mm)

(=]

o
—
o

—O— SUS304
=8— JFE443CT

0.05 f

Burr height (mm)

0 5 10 15 20
Blanking clearance (%)

K3 T6RE 7 UTIREHTYEEDOMERKR
Fig.3 Relationship between blanking clearance and burr

height (Thickness of specimen: 1.5 mm, Punch
diameter: 10 mm)
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Fig.4 Relationship between punching clearance and bore
expanding ratio (Thickness of specimen: 1.5 mm, Punch
diameter: 10 mm)
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Photo 6 Comparison of springback (Thickness of specimen:
0.8 mm)
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Photo 7 Comparison of results of multi-pass redrawing
(Thickness of specimen: 0.8 mm, Drawing ratio: 5.6)

DT SUS304 13455 TV A DT TIERWA, ILBEOE
XENOMENEZZETLE 7254 FRMEZEIRT 5
ZEDHAMTH Ho JFEMSCT IZESHIEI LR TH 5720,
COXH)THBIZERMNTH %,

2.1.7 JFE443CT DT &

Tl i Tk~ 72 JFE443CT o SUS304 & Hoiig U 72 45k
OELH L, ZUTHIG LM LOBEO 2D TICE LD
%o
(D) &4k En, BRI LIRSS 5,

(2) MTAAEAN S v,

(3) T AMRHCET LT,

@) iR Eechseie (Afk) L3,
(5) FAWF LW EMEDOH T IR E W,
(6) FINTHFEIZIEF ITEN TV 5,

(7) RRWMNFTIZAT) ¥ 7Ny 7 HRE N,
8) /INRHNFTIEA T ¥ 78Ny 7 H/NE W,
(9) KOFAMLTHEXEHNIFEL RV,

2.2 JFE443CT OinTigst

2-1 i T X7z JFEM43CT Ot L Y, 207 L AL
TROBEFNIY - TE, WTOHHICEET 248D
%o
(1) BRYIEST, Y THRIET %, RILTFHIEHT %0

Thbb,

(i) MY E—=FRLbMIZENE, LbOHRvi
PICTEX A2/ ELL, 79 INHDRDIRA
w24 <75,

(i) BEHLITOMEELZRLL, OTAOEFZEL,

(i) 77 v 7OREZFHRDIIL, RREHE LR
A A s W

(v) £3, BBEE (HROKEV) EREBEL
TAHZFEL, KT ERETEL T,

V) BHIERTIE TV ABREIZL L, Eh I LI
BT %,

W) HFUFEBDOTEA SAMUDTEDIIZRIET %o

Wii) A I HRER EORERHFOFRICADITT L L9 %

JFE $:#i No. 20 (2008 4£ 6 1)



JFE443CT A 7 > L Z SO 5 i

B, BICREDITTRHRHL (RIEY) 5,
(2) CAMW, HIHKE 2V TS AFRMHELZEZE L
RANRET B, HEOMERH/NELT B, OB,
RO R RES SRS 72 525, —J5C JFE443CT i
THLA/N SV L BITBIREWE /NS L, RE
LD WEWIHELH 5,
(3) BV INTIRE O iy B2 FLA A % FET§ %0
WIS AMIFRICESTATY Y78y 7 HED 2.14
MiCRLZ2ED BT HDT, HARSZ R+ 50E
Bdbo MO CRINFT 2561, HMOKBILET
Hbo

3. NI =R
3.1 YA

BE8IIRT L9 R HAM AR D Mk, T EoBlE s
SIZJFEA43CT DI bR H L TH 0B TH Do B ARALD
Gh1E SUS304 DA L TR 25, BSIRT L) A
REZEICEI DY I 2L —Y 3 Y2HENIIT AT, BhihiE
KRR LM DR L ) RMIATZ B 72720, B
BOICBWT, 79I LORAREELTHE, fithe
HONEHENBENIGENHLDOT, VA LNIA 7 (1T
TLVA)TEHETORVBLEZ G 25 LB LELRGEEND
o TOVANIAZIZEBERLOBIE, OTFiaELB
BLA 5% NS 2 LEHNH %,

e

BEH 8 JFE443CT V) B D1
Photo 8 Example of drawn product of JFE443CT
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Fig.5 Forming simulation of deep drawing
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Photo 9 Example of stamped part by drawing and expanding
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Fig.6 Result of numerical simulation of forming process
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