J&dly aglils 151.0
:|q.n g (.(jquLLD «\uwnidno

WWW. lran mavad com




36#&4&“. .

BIN/
. % ) wf i g o s
8" Congress & 3" International et & ‘,. L AS Gty
Engineering Materials & Metallurgy 1 a LS)) K) o s o ;‘y
Conference Conference 2014
Iranian Metallurgical Engineering Society & Iranian Foundrymen'’s Soci- (Ol s Sdada,y cale aadl g () 2 (55 ¢Ils (pacuaigs (paadl)
18-19 Nov., 2014 - Shahid Beheshti Conference Center, Tehran, Iran O (i s ol e slo piilen 3,0 — VTAY ‘JU YA 4 YV

Effect of Residual Elements on Hot Deformation Behavior of
16MnCr5 Steel

Abstract

Increasing usage of scraps has led to elevate the amount of residual elements in steels.
Usually, scraps contain residual elements such as Cu, Sn, Sb and As, which lead to reduce
mechanical properties of steels, particularly formation of cracks in ingots during hot
deformation processes. In this research hot deformation behavior of 16MnCr5 steel in
temperature range of 850-1120 °C has been investigated. Analysis of compounds formed on
fracture surfaces and surrounding cracks by Scanning Electron Microscope show that
maximum Cu-rich phases were formed at 1000 °C. This problem is due to excessive amount
of copper in steel scraps, which enriches during oxidation and consequently melts and
penetrates to austenite grain boundaries. In order to separate materials containing copper
and tin, more precise control of scraps use as charging materials is needed to improve high
temperature workability and consequently residual elements induced surface cracks.

Key words: Steel scraps, hot deformation, fracture surface, Cu-rich phase, grain boundary,
hot shortness
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Key:

d, = test piece diameter

d, = diameter of IS0 metric thread

h = length of gripped ends

L, = original gauge length (L, = 5d,)
L, = parallel length (L, = L+ d,)

L, = total length of test piece
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Elt W | Formula

Al 1.08 248

Cr [R1:] an

Fe 1n.20 1248

Cu B1.70 E0.31

Zn PLLH 2654

Total 100 100
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