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Fig. 3.1.45 True stress-true plastic strain curves of
austenitic stainless steel of ASTM grain size
#4 at true strain rate of 0.12/sec.
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Fig. 3.1.46 True stress-true plastic strain curves of

austenitic stainless steel of ASTM grain size
#2 at true strain rate of 0.05/sec.
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True stress-true plastic strain curves of

austenitic stainless steel of ASTM grain size

#2 at true strain rate of 0.08/sec.
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True stress-true plastic strain curves of

austenitic stainless steel of ASTM grain size

#2 at true strain rate of 0.12/sec.

120



Fig.

Fig.

1300

-

3.1.49

1300

1200
E 500
1
N
B
A

3.1.50

121

3 1
] 2
o
ﬁ
J
- 1 - 9.85/SEC
£- Ak
. 12/8KC
0.0 9.38 .60 @9  1.20 1.50

STRAIN

True stress-true plastic strain curves of
austenitic stainless steel of ASTM grain size
$6 at true strain rates of 0.05, 0.08, and
0.12/sscC.
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True stress-true plastic strain curves of
austenitic stainless steel of ASTM grain size
#4 at true strain rates of 0.05, 0.08, and
0.12/sec.
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True stress-true plastic strain curves of
austenitic stainless steel of ASTM grain size
#2 at true strain rates of 0.05,

0.12/sec.
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#6, #4, and #2 at true strain rate 0.05/sec.
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True stress-true plastic strain curves of
austenitic stainless steel of ASTM grain sizes
¥6, %4, and #2 at true strain rate 0.08/sec.
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True stress-true plastic strain curves of
austenitic stainless steel of ASTM grain sizes
#6, #4, and #2 at true strain rate 0.12/sec.
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Fig. 3.1.5% True stresses at maximum load of austenitic
stainless steel of ASTM grain sizes #6 vgs
true strain rate.
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Fig. 3.1.56 True strains at maximum load of austenitic
stainless steel of ASTM grain sizes #6 vs
true strain rate.
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true strain rate.
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Fig. 3.1.64 True stresses at maximum load of austenitic
stainless steel at strain rate 0.05/sec ¥s

initial mean linear intsrcept.
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Table 3.1.2
Parameters in generalized power law for annealed austenitic

stainless steel tested in tension at constant true strain
rate.
Non Linear Begression Fitted Curve Froa Data
Strain| Nean Linsar| Stress at Strain at Paraneter Stress at] Straio at
Rate | Intercept | Waximus Load Naxinum Load | Naximua | Naximua
Load Load
{/sec)] (micro m) (¥Pa) (¥Pa)
0.05 40.72 811,18 2 8.70 | 0.3465 2 .0098 | 0.255i t ,0304 | 791.88 0.3104
0.05 11.70 799.64 £ 6.89 0.3773 1 .0102 0.2684 £ 0209 | 784.08 0.3427
0.05 | 189.59 600.59 ¢ 13.96 | 0.3887 ¢ 0204 0.1097 £ 0813 | 792.96 0.3547
0.08 40.72 810.34 ¢ 7.50 0.3364 £ 0110 | 0.3197 ¢ 0203 | B10.3 0.3201
0.08 7.1 806.86 £ 7.64 0.3576 ¢ 0112 0.2611 & .0322 | #802.13 0.3385
0.08 1 188.59 799.00 £ 15,40 | 0.3833 % .0220 | 0.2690 ¢ 0842 | 780.00 0. 3682
0.12 40.72 798.98 £ 9.30 | 0.3197 1 .0142 0.2025 £ .0403 | 822.3% 0.3326
0.12 17.70 805.36 £ 9.52 0.3384 ¢ .0141 0.1310 & 0539 | 789,58 0.3020
0.12 | 189.59 781,94 ¢ 12,82 | 0.3528 £ 0185 0.2635 ¢ 0572 | 761.44 0.3402
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3.1.3 Ferritic Stainless Steel

Fig. 3.1.79 - Fig. 3.1.87 present true stress-true
plastic strain curves for type 446 ferritic stainless steel
on various grain sizes tested at rToom temperature and
various constant true strain rates. Both the data (dotted
line) and a curve fitted to +the data by a non-linear least
squares technique (solid 1line) on equation (3.1.1) and
equation (3.1.2) are shown. Fig. 3.1.88 - PFig. 3.1.93
compare true stress-true plastic strain curves with various
grain sizes and various strain rates. Fig. 3.1.94 - Fig.
3.1.117 show the relationships among the parameters of the
fotted curves, the initial grain size and strain rate. Table

3.1.3 summarizes parameters of the fitted curves.
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Fig. 3.1.79 True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain size
#8 at true strain rate of 0.05/sec.
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True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain size #8
at true strain rate of 0.08/sec.
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Tryue stress-true plastic strain curves of
ferritic stainless steel of ASTM grain size #8
at true strain rate of 0.12/sec.
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True stress-true plastic strain curves of

ferritic stainless steel of ASTM grain size #5

at true strain rate of 0.05/sec.
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True stress-true plastic strain curves of

ferritic stainless steel of ASTM grain size #5

at true strain rate of 0.08/sec.
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True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain size #5
at true strain rate of 0.12/sec.

L) ¥ L) 1 L

.99 920 0.48 .68 0.50 1.00
STRAIN

True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain size #3
at true strain rate of 0.05/sec.
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Fig. 3.1.86 True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain size #3
at true strain rate of 0.08/sec.
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Fig. 3.1.87 True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain size #3
at true strain rate of 0.12/sec.
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Fig. 3.1.90 True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain size #3
at true strain rates of 0.05, 0.08, and
0.12/sec.
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Fig. 3.1.91 True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain sizes
#8, #5, and #3 at true strain rate 0.05/sec.



Fig.

Fig.

1200

1000

3.1.92

DYRE B ONEIEI
o«
B

3.1.93

144

] 2 i R

0.0 @20 6.4 0.8 9.80 1.00
STRAIN

True stress-true plastic strain curves of
ferritic stainless steel of ASTM grain sizes
#8, #5, and #3 at true strain rate 0.08/sec.
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Fig. 3.1.94 True stresses at maximum load of ferritic
stainless steel of ASTM grain sizes #8 wvs
true strain rate.
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Fig. 3.1.95 True strains at maximum load of ferritic
stainless steel of ASTM grain sizes #8 vs
true strain rate.
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stainless steel at strain rate 0.05/sec ys
initial mean linear intexrcept.
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Table 3.1.3

Parameters in generalized power law for annealed ferritic

stainless steel teste

in tension at constant true strain

rate. '

Joo Lioear Sagression Fitted Curve Tron Data
Strain| Mean Linear| Stress at Strain at Paraneter Stress at] Strain at
Rate | Intercept | Maximum Load Naxisun Load | Naxinua | Maximum

Load Load

(/sec)| {(micro a) {WPa) {¥Pa)
0.05 22.90 810.85 ¢ 3.70 0.1556 £ 0081 0.4758 & 0227 | 624.15 0.1626
0.08 59.62 585.66 ¢ 3.19 0.1532 ¢ 0074 0.3857 ¢ .0270 | 579.21 0.1632
0.05 | 126.T1 §56.39 t 4.62 0.1656 ¢ .0101 0.3463 & 0458 | 559.08 0.1603
0.08{ 22.80 £08.75 ¢ 5.86 0.1483 £ .0132 0.4933 & 0354 | 632.43 0.1754
0.08 ] 59.62 558.93 ¢ 5.68 0.1407 ¢ .0139 0.4506 £ 0443 | 579.32 0.1729
0.08) 126.71 545.85 ¢ 5.60 | 0.1373 ¢ 0137 0.4275 ¢ 0490 | 550.26 0.1528
0.12 22.90 604.80 ¢ 6.59 0.1447 2 0150 | 0.4577 % .0440 | 625.38 0.158%
0.12 59.62 569.76 ¢ 5.35 0.1441 & 0130 | 0.3776 ¢ 04701 579.17 0.1526
0.12] 126.71 557.23 ¢ 6. 72 0.1399 ¢ . 0181 0.5020 £ 0456 | 569.07 0.1498
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3.2 STEREOLOGICAL MEASUREMENTS OF GRAIN BOUNDARY NETWORK

3.2.1 Electrical Grade Iron

Micrographs of both 1longitudinal and transverse
sections of electrical grade iron ASTM grain size #5 tested
at strain rate 0.12 are presented in Fig. 3.2.1 - 3.2.3.
The results of measuring the linear intercepts as described
in previous chapter and curves fitted by 1linear least
squares analysis are illustrated in Fig. 3.2.4. Table 3.2.1
summarizes the slopes and intercepts of the least square

fits illustrated in Fig. 3.2.4.

158



