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Abstract

In this work, the effect of three strain induced processes, rolling, compression and machining, on
the globular microstructure of A356 aluminum alloy were studied. In addition, the effect of initial shapes
of the specimens, as cast solid sample and compressed chip sample, on the globular microstructure was
also investigated. Chips were cut from A356 as cast ingot by lathe machining and the plastic deformation
was produced through cutting. To form the compressed chip sample, the chips were put into the metal
mold and compressed into a billet at ambient temperature which introduces more strain and dislocation
densities. In the next step, all specimens were partially remelting at 595°C for 35 minutes and immediately
quenched in water to maintain the semi-solid slurry at room temperature. This condition is the optimal
heat treatment condition for the rolled strain induced method obtaining from the design of experiment
analysis using the MINITAB V.14. The experimental results show that the globular structure with similar

shape factor can be observed in all samples. However, the strain induced methods influence on the average
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grain sizeeven the same heating treatment condition was used. The compressed chip sample has lower
average grain size than the compressed strain induced sample and the rolled strain induced sample,
respectively. When the effect of initial shapes of the specimens was taken into account, it was found that
the compressed chip sample has the highest liquid fraction comparing to the compressed bulk sample as
well as the rolled bulk sample. The compressed chip sample also has the lowest average globular grain
size. Therefore, the initial shapes of the specimens have apparent influence on the non-dendritic structure

forming.
Keywords: Strain Induced Melt Activating (SIMA), Globular Microstructure, A356 Aluminum Alloy
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gy liinn1sdeukuuaIsuas wruvsumiladiinnsde wavuandea amnul”a‘luimaaiwmaﬂmumuEnu

1u§‘uLLUUsuaﬁmmlmmgmsuaaNamwumq 1 1 aulianysaliuugn mmlmuymmswmu WazAIY
lanysaldaduvdonalawndu udu ndarunndsianduusansedulfifavuaunsiui wensianslnd
a1y Wotunulangldsuamuoulussninauiunsitui tassasendnvedansasiianisdadodll
iloandrurugaunnsemiennulianysalveadnas sildanufunslunasndanunndsanas Sgumngd

524



Usvanaunauluailszyudvinig 4eu.398 A3 9 | 2-3 n3gIpu 2558

maa%umué’amsfuasmﬁiaLﬁawuaéiwdwammﬁmﬁaammﬁmimﬂwﬁﬂimLLﬁﬁﬁﬂdwammﬁwaaumm WAINU
mﬂmaaawtmaaaﬂuiamﬁ] LUuLLsaﬂiumuIMLﬂmﬁuuauﬂwsmﬂwaff[:mu L‘Wﬁﬂ,mﬂﬂmauimmﬂmmmmmmsaﬂ
Lmaammmawumuaﬂuﬂmammmwaulﬁuq AnfdNveLUaINT NFANYBUINSUYBL AT LTS Lagiin
AsnasuaralsuIsdLiiveunsuiieanAufsiasnitanavesuday VBUUAIUINIGN1TUANTANVDIUUU
wilasn iadunsufeunauuviuassegluavesvalginadn

wiadia SIMA # I8TsUuuuBmafivenuiaioavusfunientsudsslibuiifienldituogaunivans Ao
EULmeiLﬁum’mm%ﬂmsﬁ%‘mﬁm (rolling)[A. Mahdavi, 2008 ; M. Hajian Heidary,2008; Yu Sirong, 2006] Wag
E‘ULLUUﬂﬁLﬁummLﬂ%ﬁfﬂim’ﬁ%miﬂ’lié’m (Compression) [M. HajianHeidary, 2008; Numsarapatnuk, 2013]
uidaidpvesitnisnassiie aunsovlflansiunuiiduiou Bulk Wiy Safidenuiusadouiingzsh
m'amw%wuagﬁLﬁauﬁlﬁmmmﬁmmdﬂa (Machining)ﬁaLﬂuﬂ’13Lﬁumwm%fﬂﬁﬁu%mmluaﬂgﬂLLUU S
wwogiifioudsanunsanldialy dafu §Ade3aszgndldimadadignimundulmidifie AnvnavesiBniansedu
’LﬁLﬁmmmLﬂ%'amiugﬂLLUUﬁLLmﬂﬁiNﬁuﬁia mquﬁauLLUaagﬂs'Nmiumﬂmulmﬁl"dLﬂuiﬂiqa%'mmul,ﬁmﬂau
gumnsueisveansudinnay wardndriumaveanan Tnafvuali qmmﬁnaﬂumiauéawﬁmﬁ WaEAINIg
LLUigUﬂJaQ%umuﬁmmﬁ ﬁm%‘uqmwgﬁLLaznaﬂumsa‘uazawamaahuﬁi%’ﬁfu 119INA1SNAABITUE LM
Amsiiwesivinzanlunisidsulassairansuiignnseduliifnanuiaiendieitnisia dadudiildainnns
oonuULLAY AT winad e TUsLNTNELS3U MINITAB V.14 Bnvisenidfedssldfnyimaressuiadusuastua
ﬁﬁﬁiamﬂﬁ]ﬁ“}’agﬂiw nnsuEanaundy uasdndrumlavesvan

Temperature (° C)

SSM form

Tliquidus

Tisiiie Extrude andquench R
T / \

recrytallization

Cold work

room

0 Time

5UM 1 urulouansduneuveinssuiunsTuguLuuSIMARALUaIIN KP. Young et al., 1982]

Temperature(©° C)

700

Partially
remelted

600

500 Annealing

(3hr)
400

300

Cold
mechanical

working
(40%RA)

o Time
JUN 2 unudanansdunauvensyuIung SIMA gnimunlaggsde uaisiadn
FC: umluen WQ wdudaluil [Numsarapatnuk, 2013]

525



WA UG UDNIAUTIEE

——————
(a) (b)
0 4
|
1 /7L L
|
7 U
s S
=N NS TN IR
(c) (d)

JUN 3 wuudaesmsuaninvesaulasvidieusudeu @) wulasinddlidesy (o) Waifausedn (o) 1ian1sdnaLTes
Tslveawanity yibiAnveunsy (d) veunsuinnisdenseunlans wagyiikuwaulasnrgaeonin
[A. Vogel et al., 1979]

ad a o
q9N13398

uamw‘lﬂﬂumswmaaqu LU‘LJ’EJ‘LJﬂ’eJ‘V]@aZLILUEJZLINﬁZJ LNIA A356 d ’JUNﬂQJVINLﬂﬂJﬂﬁWﬁ’NW 1

q

M3eil 1 dauuszneunaaiivesegiitieningn A356 Allunismaasaiisuiuanmsgiu ASTMD. Gilbert
Kaufman and Elwin L. Rooy, 2004]

Composition, (Yowt)

Si Fe Cu Zn Mg Mn Ni Ti Cr Pb Sn
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