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** There Is no agreeable definition or systematic study on the skin or the thickness effect of the skin in hpdc binary Mg-Al alloys
¢ The cross sectional grain microstructures and microhardness maps of circular and rectangular hpdc Mg-Al alloys, with varying thicknesses (1, 2 and 5mm)

and compositions (0.5, 4, 9, and 12 mass % Al), were determined using a Philips XL30 Scanning Electron Microscope and a microhardness tester
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Figure 1. Microhardness profiles of circular and rectangular Mg-Al binary alloys with solute contents of (a, b) 0.5%Al, (c, d) 4%Al, (e, f) 9%Al,
and (g, h) 12%Al. _

N
The scattered distribution of large externally solidified grains and dispersed microporosity near the surface leads
to a patchy, uneven, and asymmetric skin around the cross-section

i)
v 7
TONTETOATT 8 wO0w0 OTrwww Ty BRTOWT THCR PUTTRTE 7 7 v
TOTOWOOT W OvFowoQg - TR ow - OO GTTwTOT T TEEPRWTOTE
BEEOTEEOOT "0 " O | o0 W o o - TROCT o v
OFTeTYT o a w O = + o % ? e T 9 W k)
] FRCT 7 A - 7 T m THTOOTORT
TRTRRETAST o v T TTLRORR OO o
TIROWR oo TR =] OOTwRTRT m] - TOTOTTOTOFRFRTITOT & | K
vvvvvvvvvvv a8 TR OROFORORToTROGOT0OR COROCTFRATYVOTET O v
W
O v v 7
O v v
7 v v m|
a v v
Teolvioo e Fofo g Ppiclef  foe¥e @ el - % oS oW ole o% o% o5 7% % 0% v% o e Fun g e v | v v
T wohTew o006 T Tw O O +0 TFPC4@000400C MEAT OOOFFRFOTPROROT O n -
T wowo T = v Oecwws@OOOTR v v TR OGRITTOTT LD T O TUTTETORE o O
o TToOO ) TOOT+O0F T & tOow R0 &n C) TTTYRTRRY v v | v 7
o dmiy - [m] + o O O L= ] TONHOTR —+ —+ 7 v
7 @ T 9 T & 0O Ovgiweyow O O
L o o o 7 v oW TITROW -
= )
r.-n 350 o ° o =} & & o o ror o o O L O - ; 42 ‘&
7 a d 5 g v <« w % m] - L] Dv";"g kv O O ¢ e - $ ; . s f d
T vooO O « o O T e ¢ w5, - . i g g5 Wil
DFooe o o_+ o ¢ w0 A " O wpwEwopn W Tl A AL b : e
P OReTOSO T 0 5 g ?+00 nc}vl:lv'?v Ev; O oo SEFETELTTTTT O oo : _ ; . g !5..4‘% . 4 ' X "
L) FRSROW FEToTLOTY GEERR TW TOROR TEOFTTRROGT ¥ oRTY -k & T R S S R e oG, 4 s T o TS b
. TLATFAROATORTIAOCSVE o Ts TETFOAGORRCCTOMAO00AR OETEYE FOTTOATT O O O O +0n O v 0+ T £ & Ly L=l B e ¥ : '(‘ 2. % » fx"* P R e Y
FCTTLOSE T RT BT AT ST BT 90 B B0 40 F o) OF Gl (o T T L4 .7 Vo o) T VF VRV Sl O R, S TRl Bt L 2 Lk gweg W, & kLol Wy -
b N B TN F MY L e K ; by, k. PG LY A TP p,
O O O vl % A 'I‘ | . A & . wrefin, S .
O ov - ot 0 O © v Vg v - AMagn T2 ey : ;‘;{%‘x gg‘E \ BiMagn  Det ———— 20um
0 v P ®2000x  BSE R T e Prg2000x  BSE W 2000x_ BSE
ST - v B TR T RN S ROV R AT 8 st N Wi N N T e TS B b s
& W W
@Iogow v = v v T v T ¥ T ORROOURTR, O s L O O i
vy v - - K ] Twwy . +
WoOE W T T oW - v - TATOT
gvv m] ) - ] o O v Iy v
ol T v v o O = v
= k= ?'l:' i
7oty v ) - o O v v WV
Fcds : g Yo ¥
s oo« v K K
Ik e v v V_ v
-1- 00 T T L4 LA -] [m] ] T - v
Taiw 7
%v - - 0 a T T F v v K 7 v‘?
T 4
27 : : : : . 00w v Teorg v
O g e To0 ToE
4
e T T e @ o O v o o (u} g 0 v T OOWW g b 7 v
- cicdn! o ov K v
Vow m] o o a (] Tow vy
b wom B
TirieD = - o O 7 COWO g%’
RN +
TOTT T v O T ow T+ LN + @ [m] LR i 35 tO 48
v =W
27 v v a o v g :r?% {, 48 to 62
? TooL
= = L - T 0O = o
To
BEE 62 to 75
= v v G O 7
TR
“?w L E ] ] E T T o oooe o ?5 tﬂ' 38
™ 7 [m] T T S O PRTREW o
Yoioon ¢ ¥ % T N O R A ¥ T iTond /. 88 to 101 - LB Gy »
& v v = et = ) v v PRV ¥ Magn  Det Magn  Det

2000x _ BSE

’ . I, &y - P E - s e
b . e ¥ - : : k : 3 PN L L
<] 101 to 115 g 2000x_ BSE i - (J2000x BSE
- i' _"r '_ﬂ- ) & -l - ? k ". -‘ e ' 2 % _ 4 + j b i .. . i 1- ; - gl ¥y ; %1 -

TR Y L T

Figure 2. Microhardness post maps of Mg-12%Al alloy with
rectangular (1, 2, and 5 mm thickness ) and circular

cross-sections. Figure 3. SEM back scattered electron images of Mg-12%Al alloy rectangular

cross-section (a), (b) ~120 ym from the edge, (c) core region of
5mm, (d), (e) ~120 ym from the edge, and (f) core region of 1 mm
thick cross-section.

With increasing the section thickness of the specimen, the trend to
have well differentiated skin and core regions increases.
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/Microhardness mapping of the whole cross-section provides a
reliable way of describing the skin and generally the strength

of the material across the entire section in high pressure die
\cast Mg-Al alloys. -




