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Effect of Forming Method on Tensile Properties of Elbow
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Abstract : This study carried out the evaluation and comparison the microstructure and tensile properties of
elbow, which is manufactured by the cold and hot forming using STS304L. Hot-formed specimen shows
the austenite single-phase, while the cold-formed specimen shows some martensite in austenite structure.
Heat treated elbows after the cold- and the hot-forming also show the austenite single-phase. It is well
known that the martensite produced by cold forming is inverse transformation into austenite by heat
treatment. The cold formed specimen shows higher strength but lower elongation than hot-forming
specimen. This is a cause of transformation of some austenite into martensite, dislocation, and precipitate
generated during cold-forming. The strength of the cold-formed elbow increased by about 15% and the
elongation decreased by about 38%, whereas the hot-formed elbow had no significant change in strength

and elongation.
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Fig. 1 Optical micrography of STS 304L stainless
steel (x200)
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Fig. 2 Optical micrography of elbow obtained from

cold and hot forming (x200), (a) Cold
forming, (b) Hot forming

mAlzA ot o]Zl e Wik RolA AYEE v}
ZEl Al Evl 911, @ H ol E
Atk o] AERE Y1k P
U7l PhEEALO| ER W H o]
SRR FOIL ENCNC B

A & & 3k

[
!
o
)

g WY ARl LxHUlE Tzt
I8 Fig. 19 2A mAzAEg A o] of
b ARt o] AnzRE 4¥ F I8t
oot A o] Ak, W3 43w A
d tE”AClEVE AR S 2HUolER A

R R

38 FHAAHIURK H25¢ M1z, 20214 2

()
Fig. 3 Optical micrography of after heat treatment
in elbow obtained from cold and hot forming
(x200), (a) Cold forming, (b) Hot forming
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Fig. 4 X-Ray diffraction pattern of elbow obtained

from cold forming
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Fig. 5 X-Ray diffraction pattern of elbow obtained

from hot forming
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Fig. 6 SEM micrography of elbow after cold forming
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Fig. 7 SEM micrography of elbow after hot forming
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Fig. 8 SEM micrography of cold forming elbow

after heat treatment
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Fig. 9 Effect of forming process on the tensile

strength
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