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Effect of Heat Treatment Process on Microstructure and Mechanical
Properties of Additive Manufacturing AlSil0Mg
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(Aerospace Science and Industry Defense Technology Research Testing Center, Beijing 100854, China)

Abstract: The chemical composition, microstructure and mechanical properties of additive manufactured AlSilOMg alloy
and traditional casting ZL104 alloy were compared and studied. The effects of annealing temperature and annealing time on
microstructure and mechanical properties of additive manufactured AlSil0Mg alloy were studied. The results show that the

mechanical properties of additive manufacturing AlSi10Mg alloy can meet the requirements of R,=380 MPa and A =8%

at T1 (180 Cx12 h, air cooling) and T2 (230~250 ‘Cx2 h, air cooling).
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Tab.1 Chemical composition of Z1.104
Fe
Si Mg Mn —— Cu Zn TitZr
S J

8.0~10.5 0.17~0.35 0.20~0.50 0.60 0.90 0.10 0.25 0.15

2 AISi1OMgHI L 2 5> w(%)
Tab.2 Chemical composition of AISil0Mg

Si Mg Mn Fe Cu Zn Ti (6]
9.80 040 0.0034 0.15 0.0042 0.029 0.0075 0.035
M 1, 2 2 XF ] A AISi10Mg 1k 2 il 4 5
ZL104 #ir , Wk 2 % GIB 1695-1993 & H Al-
Si10Mg # FHBIR S AN TR (T1) B K (T2) &%
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Tab.3 Common mechanical properties data of additive
manufacturing AISil0Mg
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Tab.4 Mechanical performance data of Z1.104 alloy

JUNE PR
S 3 FIe ERS
BATERE KR R
fos VAT S - =
o,/ MPa & (%) HBS(5/250/30)
S.R.J.K F 145 2 50
T1 195 1.5 65
ZL104
SB.RB.KB Té6 225 2 70
J.JB T6 235 2 70

R
TR 4 5 IRER Rp0.2/MPa A (%) Z (%)
a
1# 439 282 60 110
24 TR 446 282 6.0 8.5
3# 436 278 70 100
a# 439 293 8.5 11.0
T1 &
5# 438 290 80 115
(180 TxI12h %5%)
6# 438 292 8.5 11.5
TH# 289 186 250 415
SEDE
8 288 192 28.0 435
(300 'Cx2h %5¥%)
9# 288 186 27.0 435
10# [ 5 B 291 245 100 250
11# (530 Cx1 h k¥ 292 247 9.5 270
12# 165 Cx6 h Z5¥%) 292 248 100 26.0
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Fig.1 Microstructure of ZL104 alloy in different states



{85 B AR )02/2021

B 15,5 AL B T Z G4 SE AISilOMg S € AR5 A FHEERNZIN

0870

(c)T2&HHA 2N

(b)T14: AH 41218

(d)To%: AH 41218

B2 REPRZS T 3D 4TED AlSil10Mg Y 4: AHZH 4L
Fig.2 Microstructure of 3D printing AlSi10Mg alloy in different states

RS AEMBEE HEREMNBERAIZ
Tab.5 Annealing process with different heating
temperature and same holding time

PALBTZ OMPGEEE /C O ARIEEE /h SN
T2 200 2 R
T2 230 2 25V
T2 240 2 25
T2 250 2 et
T2 270 2 259
T2 280 2 K
T2 290 2 2BV
T2 300 2 ZEVR
T2 320 2 23
PP RE A B RIS R, SR A TG AR BRI 1], L

RIS HAE 6.,

x6 AERBHE HEMBEBEERAIZ
Tab.6 Annealing process with different holding time and
same heating temperature

AT T TR /°C PRI ] /h B 77
T2 240 1 Eapes
T2 240 2 2%
T2 240 4 25
T2 240 6 =
T2 240 8 =R

2 RBAERKITIE

2.1 BAGREX M HIE AISiIOMg £ HAR N
FIHERERI D
AR R BE XTI b 3 AISITOMg 45 43 1 2 P g
AYSZI WL 3
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Fig.3 Effect of annealing temperature on mechanical properties
of additive manufacturing AISi10Mg
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Fig.4 Microstructure of additive manufacturing AISi10Mg after different annealing temperatures
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Tab.7 Mechanical property data of additive manufacturing
AlSil0Mg after annealing at 230~250 °C

AR Rm/MPa  Rp0.2/MPa A (%) Z(%)
411 261 8.5 11
230 Tx2h AC 412 262 8.0 10
413 260 8.0 10
403 261 8.5 11
240 ‘Cx2h AC 402 261 8.5 10
402 262 8.0 10
380 246 12.0 18
250 Cx2h AC 381 245 12.0 17
381 254 12.5 18
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Fig.5 Effect of annealing time on mechanical properties of
additive manufacturing A1Sil0Mg
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Tab.8 Recommended heat treatment process for additive
manufacturing AISi10Mg

PALHRA O BGREE /C A /min BHA
T1 180 12~15 =5
T2 230~250 2 =R

http://www.cnki.net
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Fig.6 Microstructure of additive manufacturing AlSil0Mg after different annealing time treatments
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