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Table 1 The chemical composition of the WE43 magnesium alloy

% Y Nd Gd Zr Mg
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w/ % 4.08 2.09 1. 04 0.58 A

1.2 Wik AiE

ZIEZ i GB/T 13239-2006, GB/T 4338-
2006 I GB/T 228.1— 2010 FEATHifd 5. %
VL T IR A ) e ik 3 AL R AT AR b R g, AR
FOB AR H Z IR E (—50~—196 C) . iR
15 min J5 #EA7 M0, = i LA 03 w5 % A E AT
A LSRR 2 T8 19 AR TE 4L 2. R F A e il e
TR AR Y A AL R AT e R e R 1R T IR
EPEAIRE (100~300 °C) . PR 15 min J&5 #4700
. PR A 1.0 x107 s 1, 3R J) 2k e ) 12
Wt i 22 1 23R A T I 3 AN L T SR AR O
e Y 7 B R AR T O 2%

KRG B (OM, Leica DMI3000M) |
i HL T W34 (SEM, Philips X130) 135 5t #, 1 &k
5 (TEM, JEM-2100F) ML A 4 fOW 4 2L Rk 01
JESL. OM Fl SEM 3 £ 28 ML AR 151 85 A0 il o' . H: A
OM X #F 75 75 28 R B 43 B0 406 0 s 1R 119 49 2 VA A=
X T TEM R 2R FH B KB U #EIHL D) I 0. 8

mm EENERE . FEE 50 pm BE G AL ®3 mm
B8 A, B M54 (Gatan 656) J& & 15 um, fix
S F B F RO A (Gatan 691) HE— 25 9 1 DL 3K B
G B X

2 REFERSHHITIR

2.1 AERMMAR

K18 WE43 84 4 rY S8 o 1 2. NIA 1
(a,b) T WMEL NI A 4 2L EA 54 Sk, F 35 4
KL RT 2920 58 pm, 20 SRR 32 28 Sy BE R UKRH 0 S
RS A 1 A5 R A DL R T ek e
§ ()RS 85 (Zo) TR AR, Hob & Zr J0kL7E BE 5
R VR S BE R R OTOE B R A DL Al Ak
R TCe, ) N EE RIS A A8, B
AR AT Sl SR AR SRR S S 2 25 104 pum,
I AR LA S8 VA R RO AR A B E Y
A AR T AR (R 1D 7 3k B gD

Kl 1(e-g) NARfER AL HL G T6 B G 44
21, WIR flobL RS FE AR AR 7 o8 R AT AR
AH 5 it PRLBT A S22 20 /N DR800 A1 s i AT A RO 85
FHR, IF B & A A7 76 58 BE 24 300 nm (19 JC A7 1 AH
X8 (precipitate free zone, PFZ). f& W AT A EH
66 1520 DR R 0K R o 2 350, 43 900 Y 46 3 4R 119 £ 1200 ) 18I
Bt 3 B R BR BTt AR P i 1 1 3% 9 55 A (5 R A
FH WL 1 () i B i Sk B g . AL 1 Ch) E X L 417
St 1 3 0 2% 0 47 F 86 FE AR (0110 ) 1T R BE A 22 1) 1)
1/4,1/2 F0 3 /4 o0 Ab A7 76 B AT 565 B Ao 43 A
AR SCHR O M Y B Y 2 R AH TR Al 1 Ch
73k BT AR R B AR A B AN B AR L FE TR
V- R B2 I A7 AE — b IR AR AR By R i 1
FEFE BN RIR B AR, IR L, A5G WE43(T6) &
S HHORK B0 BR R R R AT HE AR 43 500 B R BYAR B, AL
Horp ARARR B IEACZ5 0 L A% 5 E0Ch a =0. 640
nm,b =2. 223 nm.c =0. 521 nm, 5 IR KA AH & R
H100)y // (1210) 4 s [001 ]y // L0001 Jp, 7180 WV i
A By B A O ST S5 (a=0. 740 nm) , 5 FEAK A {37
6] 56 R0 (112) // (100D, »[110], /00017y, 7.
2.2 AERMAFIERE

&2 FE 3 435 5 WE43(T6) B4 4 1E — 196
~300 C 2 [H] At 1 g 1o AR i 2 Fi g 27 1k e B T
JER AR O B 3 o AEE R E — 196 °C 2,



98 ook #F

58 A 2019

o o'r f’ {oo 0‘9010

ooo
ooo o
%oo Oooo

o o g
O.Oooo o

oG OOO.O
O o

1 WE43 84 4 Mo 4
(a. DR (e, DFEER; (e, ) T6 HFELA; (g0 h) T6 Hf
B B P AT B R B TR A T 1R (0001 Je s
Fig. 1

(a, b) as-—cast; (c,d) solid solution state; (e, f) T6

Microstructures of the WE43 magnesium alloy

condition; (g,h) T6 condition and corresponding electron
diffraction pattern under the electron direction of
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Fig. 2 Engineering stress-strain curves of the WE43

magnesium alloy at different temperatures

(a) —196 ~24 °C;(b) 24~300 C
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Fig. 3 Effect of temperature on the tensile mechanical

properties of the WE43(T6) magnesium alloy
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Fig. 4 Fracture surfaces and longitudinal sections near

fracture surfaces of the WE43 (T6) magnesium
alloy at different temperatures
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Fig. 5 Microstructuresnear fracture surfaces of the WE43(T6) magnesium alloy at different temperatures

(2)24°C; (b) 200 C; () 250°C; (d) 300°C.

3 % it

(1DWE43(T6) B A 4 4l 8V A 55l 5 kL, -1
AR ST 29 104 s & P 32 2 R 40 /N SR E090 AR A B
B, FH AL L T i S EL A B R 58 A OF LA
FRHE I 2 300 nm T BE (49 T AT HAH X B,

() B IREREME —196 CHf, & & BA
3. 200 T BLE AR 32, R W5 B AN A AE 58 2 AR IR G
PR T, 5 R AT B A S BRI A AR 09 T BT A X R
AT DA R — i i AR

(3) IR J 1w W5 B8 FN & A Bl 9 K S B 3 3
WE43(T6) A 41 250 °C I P L6 B i & A 1) g

ez
B3k
(1] BRiRAE  BRis4e. 20 % . 6 & (M b kT
B 6 fEAFEET WE43CT6)EE A 4 1Y S i 1 51 b R AL L2004 1-2.
HHE AR [2] BRARAE . i AEE & & LM, Jb 506 50Tl B 2007
(a, b) 200°C;(c, d) 250 C (e, )300 C 1-4.
Fig. 6 Fracture surfaces and longitudinal sections near [3] LUO A A. Magnesium casting technology for structural
fracture surfaces of the WE43 ('T6) magnesium applications [ J . Journal of Magnesium and Alloys.,
alloy at different temperatures 2013,1(1) . 2-22.

(as b) 200°C; (c, d) 250 C; (e, ) 300 C [4] KING J F. Development of practical high temperature



HEBRAE , 45 it WEAS B4 4 (0 2 & IRl # A LM 1 247 M BT 5Y 101

magnesium casting alloys, in: KAINER K U. Magnes
Alloy Their Appl. Wiley-VCH, 2000: 14-22.

[5] MABCHI M, CHINO Y, IWASAKI
properties at room temperature to 823 K of Mg-4Y-3RE
alloy[ J]. Materials Transactions-JIM, 2002, 43 (8):
2063-2068.

[6] WESSEL E. Abrupt yielding and the ductile-to-brittle
transition in body-centered-cubic metals[J]. JOM, 1957,
9(7): 930-935.

[7] TANAKA M, TARLETON E, ROBERTS S. The

H. Tensile

brittle-ductile transition in single-crystal iron[J]. Acta
Materialia, 2008, 56(18).: 5123-5129.

[8] WILSON D. Ductility of polycrystalline magnesium
below 300 K[J]. ] Inst Metals,1970,98:133-143.

[9] KULA A,NOBLE K, MISHRA R, et al. Plasticity of
Mg-Gd alloys between 4K and 298K [ ]J]. Philosophical
Magazine,2016,96(2) :134-165.

[10] KANG Y H. YAN H. CHEN R S. Effects of heat
treatment on the precipitates and mechanical properties
of sand-cast Mg-4Y-2. 3Nd-1Gd-0. 6Zr magnesium alloy
[J]. Materials Science and Engineering A, 2015, 645
361-368.

[11] SOLOMON E. Precipitation behavior of magnesium
alloys containing neodymium and yttrium [ D]. Ann
Arbor: University of Michigan,2017.

[12] MABUCHI M, CHINO Y, IWASAKI H. Tensile
properties at room temperature to 823 K of Mg-4Y-
3RE alloy[ J]. Materials Transactions, 2002, 43 (8):
2063-2068.

[13] SAUNDERS W, STRIETER F. Alloying zirconium to
magnesium [ J ]. Transactions of the American
foundrymen’s society,1952,60:581-594.

[14] LI J, CHEN R S, MA Y Q, et al. Effect of Zr
modification on solidification behavior and mechanical
properties of Mg-Y-RE (WE54) alloy[]]. Journal of
Magnesium and Alloys,2013,1(4):346-351.

[15] NIE J, MUDDLE B. Precipitation in magnesium alloy
WES54 during isothermal ageing at 250 C[J]. Scripta

Materialia, 1999,40(10) : 1089-1094.

[16] NIE J, MUDDLE B. Characterisation of strengthening
precipitate phases in a Mg-Y-Nd alloy [ ] ]. Acta
materialia, 2000,48(8):1691-1703.

[17] ANTION C, DONNSDIEU P, PERRARD F,
DESCHAMPS A, TASSIN C, PISCH A. Hardening
precipitation in a Mg-4Y-3RE alloy [ ] ]. Acta
materialia, 2003, 51(18): 5335-5348

[18] ANTION C.DONNSDIEU P,PERRARD F,et al. Early
stages of precipitation and microstructure control in
Mg-rare earth alloys[ ]J]. Philosophical Magazine, 2006,
86(19):2797-2810.

[19] FISHER J C,HART EW, PRY R H. Theory of slip-
band formation[ J]. Physical review,1952,87(6) :958.

[20] LOW J, TURKATO A.Slip band structure and
dislocation multiplication in silicon-iron crystals [ ] ].
Acta metallurgica,1962,10(3) :215-227.

[21] HUNSCHE A,NEUMANN P. Quantitative measurement
of persistent slip band profiles and crack initiation[ ] ].
Acta metallurgica,1986,34(2):207-217.

[22] GUO Y,BRITTON T,WILKINSON A. Slip band-grain
boundary interactions in commercial-purity titanium
[J]. Acta Materialia,2014,76(1):1-12

[23] SANDLOBES S, FRIAKM, NEUGEBAUER ], et
al. Basal and non-basal dislocation slip in Mg-Y [ ] ].
Materials Science and Engineering: A, 2013,576(1):
61-68.

[24] WANG F,DONG J,FENG M,et al. A study of fatigue
damage development in extruded Mg-Gd-Y magnesium
alloy[ ] ]. Materials Science and Engineering: A,2014,
589(1):209-216.

[25] LIUG, XIN R, SHU X, et al. The mechanism of
twinning activation and variant selection in magnesium
alloys dominated by slip deformation[]J]. Journal of

Alloys and Compounds,2016,687(5) :352-359.
(TF4% 118 )



118 Mok W R 5 N H 2019

Research on improving high temperature bending property of
polypropylene honeycomb core sandwich panel

MENG Shanshan, QIN Yongli, FAN Xinyu, XIAO Peng
Guangzhou King fa Carbon Fiber Materials Development Co. ,Ltd. sGuangzhou 510530 ,China

Abstract:In order to improve the high temperature bending property of polypropylene (PP) honeycomb
core sandwich panel, the effects of glass fiber length in PP/GF skin, the content of talc in PP honeycomb
core and diameter of talc on high temperature bending property of PP honeycomb core sandwich panel were
investigated. The results show that the high temperature bending property of polypropylene honeycomb
sandwich panel can be improved by increasing the fiber length in the surface layer of polypropylene/glass
fiber (PP/GF), increasing the amount of talc powder in honeycomb core and reducing the particle size of
talc powder under the premise of satisfying processability.

Key words: PP honeycomb core sandwich panel;length of GF;talc;bending property

Study on quasi-static tensile mechanical behavior of cast WE43
magnesium alloy at low temperature and high temperature

KNAG Yuehua', HUANG Zhenghua' , WANG Shuncheng' , YAN Hong® ,CHEN Rongshi* ,ZHENG Kaihong'
1. Guangdong Institute of Materials and Processing s Guangzhou 510650, China; 2. Institute of Metal Research ,
Chinese Academy of Sciences s Shenyang 110016, China

Abstract: The quasi-static tensile mechanical behavior including fracture behavior of cast WE43 magnesium
alloy at —196 ~300 °C was investigated by OM, SEM and TEM. The results indicate that the standard
heat treated (T6) alloy has equiaxed grains with average grain size of 104 pm. The crystals are mianly
composed of finely dispersed B’and B, precipitates within the matrix and coarse particles at grain boundaries
with precipitate free zones of width about 300 nm. When the deformation temperature is decreased to
—196 °C., the alloy still achieves a certain fracture elongation of 3.2%, rather than a complete brittle
fracture. The cause is partly attributed to that the precipitate free zone could undertake some plastic
deformation. When the deformation temperature was increased from 24 °C to 250 °C., the fracture
elongation of the alloy is significantly increased from 2.4% to 13.5%, which indicates a brittle-tough
transition. This could be due to the increase of non-basal slip and grain boundary slide.

Key word: WE43 magnesium alloy; mechanical behavior; fracture behavior; brittle fracture; brittle-

tough transition



