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Extremely Slow Strain Rate Stress-Corrosion Testing Machine and
Some Experimental Results

Michinori TAKANO, Kazuhiro TERAMOTO,

Takenori NAKAYAMA, and Hisashi YAMAGUGHI

Synopsis:

An extremely slow strain rate testing machine for stress—corrosion cracking (SCC), which can be -
continuously controlled with cross-head speeds over the range of 1.5x10-5 cm/s to 7.7X10-9 cm/s, -
has been newly devised and constructed.

Stress corrosion behavior of Type 304 stainless steel in 143°C 429;MgCl, at the potential of —0.34
V(SCE), and of Inconel 600 and Incoloy 800 in 140°C 509;,NaOH at the potential of 0 V(SCE) was
examined by the newly devised testing machine.

SCC was observed to occur most severely at a strain rate of 3.3x10-¢ s-1 for 304 stainless steel
and 1.7x10-6 s—1 for Inconel 600 and Incoloy 800, and the susceptibility decreased at strain rates
faster or slower than those for all specimens tested. For 304 stainless steel transgranular cracking was
formed at the region of slower strain rates and intergranular at faster strain rates but the reverse was
the case for Inconel 600 and Incoloy 800.
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Table 1. Materials and/or models employed in
each part of extermely slow strain rate

apparatus.

Parts of Machine Materials
Crosshead SUS304
Chuck SUS316
Support SUS304
Pull rod SNCMS8
Driving unit SNCM8
Worm wheel SNCM8
Bed FC20
Sprocket S841
(Worm gear side)

Sprocket S35C

(Speed control motor side)

Parts of Machine Model
Load cell TLB-500LF
(TOYO BALDWIN)

Universal joint For 500kg, Standard
(TOYO BALDWIN)

Speed control motor 5IK60FRGS-A
(ORIENTAL MOTOR)

Return motor 5IK40GK-A
(ORIENTAL MOTOR)
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Fig. 1. Schematic diagram of extremely slow

strain rate apparatus.
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Fig. 4. Performance of extremely slow strain rate
apparatus, which shows reration between
crosshead displacement and test time under
loading at various crosshead speeds.
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Photo.

. Appearance of extremely slow strain rate
machine A : main part of machine,
B : speed control motor box, C : return
motor box, D : crosshead speed control
panel, E : load amplifier, F : potentiostat,
G : recorder.
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Fig. 5. Effect of strain rate on SCC of 304 stainless steel in 429,MgCl, at 143°C, —0.34 V
(SCE) and typical fractographs obtained from the specimens at point of A, B, and C.
A, B : transgranular cracking, C : intergranular cracking. .
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Photo. 2. Fractographs of In 600 [(a)-(c)] and Iy 800 [(d)-(f)] failed in 5095,NaOH at 140°C,
OV (SCE) at various strain rates. a) 1.7x10-6s-1, b) 1.7 x10-5s-1, ¢) 6.7x10-4s-1,
d) 1.0x10-6s-1, e) 1.7x10-8s~1, f) 6.7x10-55-1,
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