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Synopsis :

The shape and size effects of specimens on tensile behavior were studied using
metastable austenitic stainless steel sheets, JIS SUS-301 and SUS-304. Elongation
increases with the parallel section width of tensile specimen quite contrary to mild steel
sheets. This shows that in austenitic stainless steels the effect of the restriction at
gripping section is dominant and that at parallel section width is much small. The
tensile strength is influenced by the shape of specimen in the present steel sheets,
although this is in no case of mild steel sheets and ferritic stainless steel sheets.
Serrated regions in the load-elongation curve appeared more extensively in the
specimen having a small restriction at the gripping section. In those cases, propagation
of strain is large and the gradient of the strain distribution in stretched specimen is

small.
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The shape and size elfects of specimens on tensile behavior were studied using metastable austenitic

stainless stesl sheets, JIS SUS-301 and 5US-304.

Elongation increases with the parallel section width of tensile specimen quite contrary to mild steel

sheets. This shows that in austenitic stainless steels the effect of the restriction at gtipping section

is dominant and that at paralle! section width is much smalls The tensile strength is influenced by the

shape of specimen in the present steel sheets, although this iz in no case of mild steel sheets and

ferritic stainless steel sheets.

Serrated regions in the load-elongation curve appeared more extensively in the specimen having a

small restriction at the gripping secticn. In those cases, propagation of strain is large and the gradient

of the strain distribution in stretched specimen is small.
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Table 1 Chemical compositions of specimens {wt %)

ey, BERE ILBRR L a3 bERERHT D
Tl LT :

2. EBAE

21 #H#

fregft - L Cik 458 0.5mm e SUS-301 (% -
A BT &EIRE 0.7mm © SUS-304 (# AftE
) A& 1EET AL, 7= v 7 SHTEY
Table 1 o=+, # /- ASTMERRMESESE
SUS-301 2% 8.3, SUS-30441 8.4 TH5,

Specimen [ c | Mn ‘ Si P S { Ni Cr
JE— i -

sus-301 | 0.11 | 112 | 0.63 | 0.0%0 | o.011] 7.17 | 17.19
SUS-304 ‘ 0.06 i 1.54 ‘ 0.45 ‘ 0.031 ] 0.009 | 9.17 | 18.50

Table 2 Dimensions of tensile test specimens

Parallel section Paralle! section Shoulder radius, Gripping section
length, L (mm) width, W {(mm) R {mm) width, B {(mm)
Standard specimen 60 ‘ 12.5 35 20
1 30 | #” » ”
a 2 100 # " ”
3 140 ” ’r #”
4 200 #” # ”
i 60 10 o ”
b 2 ” 15 7 #
3 # 17.5 ” #”
1 # 12.5 15 ”
[ 2 7 I 25 »
3 ” # 45 7
1 ” " 35 17.5
d 2 ” ” # 22.5
3 Cow 7 ” 25
4 # v " 30

Gage length, G=50mm
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(a) SETEHEE (L) XERBH ORITHRE
X735 A 80~200mm DEET 4 KECE
hxgic, FofoRikETRERRT
ERALTHD,

(b} SEATERNE (W) @ HEERER © FTHRA
#+% 10~17.5mm ©fC 3 KECEAL
i,

() oinAJEELE (R) : HEERRA DDA
B¥fEfiTs 15~4omm DT 3 A#EIC
Tlhxai,

@) opIdE (B) : EHERBR O ohRig
(% 17.5~30mm OFH T 4 KECEL
XHfr,
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50mm —3E & Lo, BM—fkTkiH-+ 5 8A
FEMEC OV TEREFR ISR, Hbk
Lo,
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Fig. I Change in tensile properties with the shape of tensile
specimen ( » SUS-301, o SUS-304)
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Table 3 Change in tensile properties with the inciease in the values of shape factors

Shape factor

Parallel section length
Parallel section width
Shoulder radius

Gripping section width

Tensile strengthd B Elongatic;n
SUS-301 | SUS-304 i Mild steel mSUS—SOl éUS—304 Mild s"t:ae_l_
Increase Increase Invariable | Invariable | Increase Increase
Invariable | Invariable | Invariable | Increase Increase Decrease
Invariable ' Invariable i Invariable | Increase Increase  ; Increase
Decrease Invariable i Invariable | Decrease Invariable | Decrease
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Fig. 2 Relation between shape parameter and tensile properties
( » SUS-301, o SUS-304; L : parallel section length, W : parallel
section width, B : gripping section width)
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Fig. 3 Relation between tensile strength and elongation
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Fig. 4 +A/G vs. 2 and log ¥A/G vs. log 1 (A : cross-sectional area at
parallel section, G : gage length, 2 : elongation)
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Fig. 5 Relation between gage length and elongation
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Fig. 6 Effect of parallel section length L on the strain distribution in
stretch-breaked specimen (Arrows show the end of parallel se-
ction, also like in Fig. 7, 8, 9, 10 and 12)
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Fig. 9 Effect of grippjng section width B on the strain distribution in

stretch-breaked specimen
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