[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1394.15.13.52.2 ]

Be—€40 oo (UM HS Vlie dcgozo 4alio a9 AY o lesis AD 093 AVAE YT (Ywrde Sl wiye alxe

WWAE GLTAE 9 \Y (oo s )3 oLNIS (Ol i «Aid punag Il Sl ysiiole 9 SIS yaiiile il p2iS sYlie Acgazo
‘\ .
M OV 0 S0 wigo

mme.modares.ac.ir

EY AR\

. - Ol adgi 3 Cl ki el
U?w/—"_//s /3 Society of Manufacturing Engineering of Iran

Showud 039l 9 pliul il B Helied 039 Fol> lbes mg) 4Ll
S pl Sy milo syl (soYed

Y I*!. ]”!. ‘ﬁ'e\éu e J:\-H-I

Ly ey oD (Sl pwdines (655D (gl =)
Ky by oSN (Sl puwige jLuatils Y
safi@iauahvaz.ac.ir AY\WO/F\O iy oo ey #

oaS

U slabgy 1 IR sloomble sloojl Cagis sl s j) ol Ktingls com o bbigs Slplomdle calisl plSottal 5 Cddo (S cmile 21,5 53 (5 lkb ol Jle 5l (S
Sl las 31 o2lizad L dlia gl > BI85 0y ojbo s il b alyse luoguas (5l 5 YUy plSoxial (glyls Slga olsnl sl cilisa (slaciansd & ladis 93] (ygixad
P e ol 35 ol B8 i se 5 3050 iledle (63Y58 (slaciend (g L iz 5 ojl plSotel Ll slp e (53,50, erbpdlal iy el lyie Cod (glefg
D9 ol @l G g 035 21k ASSABTOSM ()10 @Soxiueissd 3Y5h (slp dbgupe ()l Slibos sl jobite (s 239y aalgs JIIS,00 35 plowile colo anja ials
Cuinl )l (35 (] )3 0 ey () Wad e L S 3,5 dunlie @Soie 598 Y58 (nl g9 32 Wy Dygo (S Slles slagly) ;05 @S Loy (Sl Cllas
g b cusl 42l g 53 B ol )3 08 bl ()l Sllas 103 4 il 1) (VL (S48 @ Cunglie 5 plSoxtl lojen ok & (ulpliy 9 5 oo Bl Y58 )3 ) il 5 Sl
bl 1alss (5530 ums b8 3 lbormtle sloojle (53 5h (slbciand aiskplSonial 5 (silcSam 55 0k &) 5 Slles 3,509, @l 4

oy oSl 0l Mool (YU puo gidsS g_i..:)...o:..ul Sl Oldas () il (55lub ol asle (g0l BTl auls”

A novel heat treatment method to increase strength and reduction of
weight for steel parts of machine tool structures

Seyed Majid Safi*, Khalil Khalili

Department of Engineering, University of Birjand, Birjand, Iran
*P.0.B. 97175-615, Birjand, Iran, safi@iauahvaz.ac.ir

ABSTRACT

One of the key reasons for instabilities occurred in machining process is low rigidity and strength in machine tool structures. Thus,
researchers have tried to cope with this problem by using different methods like rib enhancement, choosing proper materials and improving
damping characteristics through increasing the weight. In this article, a new approach based on heat treatment of steel components is
proposed in order to simultaneously increase strength and ductility of steels used in machine structure. This also allows cost reduction in
manufacturing due to light-weight steel components. Also, a novel heat treatment process for steel ASSAB705M is designed and the results
have been extracted from experiments. Moreover, comparison has been made between experiment results of conventional heat treatment
methods and the novel method presented in this research. Results showed that the proposed technique of modified austempering causes
lower bainite and martensite formation in specimens. This metallurgical structure produces high tensile strength and ductility,
simultaneously. Therefore, this heat treatment approach can be effectively used for reducing the weight and cost of steel construction of the
machine tool without adversely affecting its rigidity and damping characteristics.

Keywords: Machine Tool Structure, Machining Stability, Modified Austempering Technique, Strength, Toughness.
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