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Experimental Research on Mechanical Property of Domestic Structural
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Abstract: In order to investigate the elevated—temperature mechanical behavior of aluminum alloy, tensile
tests of domestic structural aluminum alloy 6082 -T6,6N01 -T6,6061 -T4,6061 -T6 under constant elevated
temperatures were carried out, and their mechanical properties under various temperatures (20 ~ 300 °C) were
obtained, including the nominal yield strength, ultimate strength and elongation. It was found that the strain of
aluminum alloy specimens at elevated temperature could hardly be accurately measured, leading that their elastic
modulus was not obtained. The formulae of reduction factors on the mechanical properties of the 4 kinds of
aluminum alloy at elevated temperatures were derived through numerical fitting method, laying a solid foundation
of the research on fire resistance of aluminum alloy structures. Moreover, the theoretical formulae were compared
with the reduction factors suggested by Eurocode and American Standard. The results revealed that the codes
inclined to the safe side, and the American Standard was more conservative.
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Fig.1 Specimen detailed information
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Tab.l Summary table of the specimens

FEHE S KPEgs  REIREEC SR/ (mm x mm) | APES s IR C SO/ (mm x mm)
A+020-1 14.91 x 4.09 B+020-1 15.03 x 3.75
20 20
A+020-2 14.90 x 4.06 B+020-2 15.05 x 3.74
A+100-1 14.94 x 4.25 B+100-1 15.09 x 4.11
100 100
A+100-2 14.94 x 391 B+100-2 15.08 x 3.82
A+150-1 14.91 x 3.93 B+150-1 15.07 x 3.91
150 150 C
A+150-2 1491 x 3.95 B+150-2 15.07 x 4.96
6082-T6 6N01-T6
A+200-1 14.99 x 4.12 B+200-1 15.03 x 4.99
200 200
A+200-2 15.02 x 4.05 B+200-2 15.06 x 3.77
A+250-1 15.03 x 4.05 B+250-1 15.23 x 3.78
250 250
A+250-2 14.95 x 3.89 B+250-2 15.14 x 3.16
A+300-1 14.97 x 4.11 B+300-1 14.99 x 3.66
300 300
A+300-2 14.97 x 3.99 B+300-2 15.07 x 3.07
C+020-1 15.23 x 4.03 D+020-1 15.12 x 4.13
20 20
C+020-2 15.15 x 3.64 D+020-2 15.14 x 4.11
C+100-1 15.02 x 3.55 D+100-1 15.10 x 4.11
100 100
C+100-2 14.96 x 3.78 D+100-2 15.09 x 4.09
C+150-1 15.17 x 4.11 D+150-1 15.13 x 4.06
150 150
C+150-2 15.07 x 3.37 D+150-2 15.09 x 4.05
6061-T6 6061-T4
C+200-1 15.07 x 3.38 D+200-1 15.10 x 4.05
200 200
C+200-2 15.16 x 3.47 D+200-2 15.10 x 4.09
C+250-1 15.09 x 3.37 D+250-1 15.07 x 4.07
250 250
C+250-2 15.09 x 3.35 D+250-2 15.11 x 4.10
C+300-1 15.09 x 4.15 D+300-1 15.10 x 4.11
300 300
C+300-2 15.17 x 4.11 D+300-2 15.10 x 4.08
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Tab.2 Summary table of the test results

KOs BUNSRIE £,/MPa “FIJ(H/MPa JRIRIREL fo,/MPa ~FI{E/MPa SEMIA6/%  FI9(E/%  WITARAE R /% ~FI1E%
A+020-1 290.6 258.7 12.0 27.9

292.2 260.3 13.5 27.8
A+020-2 293.7 261.9 15.0 27.7
A+100-1 280.2 254.6 13.7 19.7

281.2 254.7 13.5 23.5
A+100-2 282.1 254.7 13.3 27.2
A+150-1 215.6 185.0 14.0 29.1

232.0 190.0 14.5 27.3
A+150-2 248.3 195.0 14.9 25.4
A+200-1 233.4 180.0 14.0 26.4

220.5 176.0 14.5 25.2
A+200-2 207.5 172.0 14.7 24.8
A+250-1 190.4 159.2 12.3 27.4

193.3 158.0 12.2 26.2
A+250-2 196.2 156.8 12.0 24.9
A+300-1 154.5 140.0 11.3 14.4

144.4 127.5 10.3 15.7
A+300-2 134.3 115.0 9.3 17.0
B+020-1 273.1 228.0 18.5 22.6

275.7 2254 18.1 22.0
B+020-2 278.3 222.8 17.7 21.4
B+100-1 229.3 206.5 16.4 31.8

2299 204.0 15.9 31.6
B+100-2 230.6 201.5 15.5 31.3
B+150-1 207.4 184.9 15.3 329

208.9 186.3 15.8 29.7
B+150-2 210.4 187.6 16.3 26.5
B+200-1 192.3 179.0 15.3 24.0

185.4 172.7 12.8 24.8
B+200-2 178.5 166.4 10.3 25.5
B+250-1 170.5 163.0 9.3 229

168.8 162.0 9.2 23.5
B+250-2 167.0 160.9 9.0 24.0
B+300-1 142.6 142.0 6.0 20.2

139.3 138.9 6.0 20.5
B+300-2 1359 135.8 6.0 20.8
C+020-1 270.0 199.0 13.0 43.0

273.4 221.5 12.7 39.5
C+020-2 276.7 244.0 12.4 36.0
C+100-1 250.0 219.0 9.3 394

239.5 212.5 9.4 40.7
C+100-2 229.0 206.0 9.5 41.9
C+150-1 254.8 235.3 133 43.1

240.4 222.8 10.3 40.9
C+150-2 2259 210.3 7.3 38.7
C+200-1 228.4 222.4 9.3 434

212.3 206.2 13.0 43.6
C+200-2 196.1 190.0 16.7 43.7
C+250-1 178.9 170.0 12.0 41.2

177.0 164.5 9.9 38.7
C+250-2 175.1 159.0 7.7 36.2
C+300-1 147.0 143.0 12.7 53.7

138.5 1355 13.5 53.5
C+300-2 130.0 128.0 143 53.2
D+020-1 228.9 112.1 19.3 26.9

228.2 110.1 19.2 28.6
D+020-2 227.5 108.0 19.0 30.2
D+100-1 200.8 105.8 20.0 30.4

196.1 110.4 20.9 32.7
D+100-2 191.4 115.0 21.7 349
D+150-1 200.4 109.0 16.0 30.5

199.5 112.2 14.7 332
D+150-2 198.5 115.3 133 35.8
D+200-1 180.7 107.0 15.7 30.5

176.2 106.5 15.5 343
D+200-2 171.7 106.0 15.3 38.0
D+250-1 165.8 104.0 19.0 32.6

164.9 102.6 18.0 32.0
D+250-2 164.0 101.0 17.0 314
D+300-1 124.8 97.2 10.3 38.0

127.5 96.5 10.7 342
D+300-2 130.3 95.7 11.0 30.4
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Tab.3 Ultimate strength reduction factor at elevated temperature
6082-T6 6NO1-T6 6061-T6 6061-T4
WEIC g ¥ eS| P Y [ P I eS| EeEy ¥ [
AR HifE M AR HifE I A ¥ifH PE AR Hife L
20 1.00 1.00 — 1.00 1.00 — 1.00 1.00 1.00 1.00 1.00 —
100 0.92 0.96 — 0.84 0.83 — 0.91 0.87 0.94 0.92 0.86 —
150 0.84 0.79 — 0.75 0.75 — 0.84 0.87 0.76 0.85 0.88 —
200 0.75 0.75 — 0.67 0.67 — 0.75 0.77 0.42 0.77 0.77 —
250 0.63 0.66 — 0.59 0.61 — 0.64 0.64 0.16 0.69 0.72 —
300 0.50 0.49 — 0.51 0.50 — 0.51 0.50 0.10 0.59 0.56 —
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Tab.4 The nominal yield strength at elevated temperature

6061-T6 6061-T4

e WK B Sk PSS ¢ el
A HE M BE AU e M

6082-T6 6NO01-T6
BEMC e WB BW Be Kk Bl
A B BE A BE M
20 1.00 1.00 1.00 1.00 1.00 —
100 0.88 0.97 0.90 0.89 0.89 —
150 0.79 0.73 0.79 0.83 0.82 —
200 0.69 0.67 0.65 0.76 0.76 —
250 0.59 0.60 0.38 0.69 0.71 —
300 0.48 0.49 0.20 0.62 0.61 —

1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.02 0.96 0.95 0.95 1.03 1.02 1.00
0.97 1.00 091 0.78 1.02 1.04 0.84
0.88 0.93 0.79 0.38 0.99 0.99 0.77
0.75 0.74 0.55 0.21 0.95 0.95 0.77
0.59 0.61 0.31 0.07 0.88 1.11 0.34

o BRMEE P& AT 6061-T4 fi5-,6061-T4 FI 6082-T4 MPERAHEEL , WAEF Fi , P8 H T RIGHBLAE 6082-T4 4.
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