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Abstract

This objective of industrial research project is to study effects of cold rolling and postweld heat
treatment on hardness of AA7075-T651 weldment by gas metal arc welding (GMAW) process.
The experimental procedure was divided in two major conditions: postweld natural aging (PWNA)
and postweld artificial aging (PWAA) of specimens. Both were done either with or without cold
working process. These specimens with cold-worked condition were done at 5, 10 or 20 percents.
The PWNA were done with different aging time i.e. 7, 14 and 21 days. The PWAA were also done
with different aging time i.e. 6 , 12 and 24 hours. All specimens were tested for their hardness at
weldment, heat affected zone (HAZ) and base metal (BM). It was found that the maximum hardness
of sample with PWNA condition was 163.6 HV with 10 percent cold-rolled and 21 day aging time
while the maximum hardness of sample with PWAA condition was 175.3 HV with as-received
condition and aging time 24 hours. It appears that the as-received sample with 24 hours PWAA has
higher hardness than that of PWNA condition. The cold rolling process affected on both hardness
and precipitation hardening at HAZ on PWNA specimens, while the hardness of as-received
samples with PWAA condition in HAZ was recovered to reach the hardness close to that of BM

region.

Keywords : Cold Rolling / Welding 7075-T651 Aluminum Alloys / Postweld Heat Treatment
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1 1013 | 1127 | 163.8 | 1589 | 161.7 | 1723 | 178.1 | 181.3 | 183.7 | 185.6
+29.5
153.6
2 1027 | 1072 | 121.1 | 1532 | 1579 | 170.1 | 174.3 | 1793 | 183.4 | 186.7
+32.0
151.9
3 104.6 | 110.1 | 117.2 | 134.8 | 162.7 | 171.3 | 174.7 | 1784 | 181.1 | 184.4
+31.8
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H o y 2 <
M51990 1.10 M3 1IRANNTeuNdIMIIFeNTUNUITATUTDEAY 5 LU Postweld Artificial Aging

Wgaungil 120 ossruarFoa 1unan 6 $21us (PWAA 6 hr) Hveilu v

B 200 m
U 1 2 3 4 5 6 7 8 9 10 1nae
142.8
1 78.8 832 | 143.1 | 150.5 | 148.0 | 1488 | 159.5 | 1643 | 175.6 | 176.6
+34.5
143.6
2 90.3 83.5 | 1022 | 1392 | 149.7 | 1643 | 1682 | 175.6 | 180.0 | 183.4
+38.3
142.8
3 78.8 832 | 143.1 | 150.5 | 148.0 | 1488 | 159.5 | 1643 | 175.6 | 176.6
+34.5
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H o y 2 <
M50 n.11 M3 IRanuTeundImsFeNrUIUIAEUT08aY 5 LU Postweld Artificial Aging

Wgaungil 120 ossruaaiFoa 1iunar 12 $2Tua (PWAA 12 hr) Ivvhoilu BV

Ay anA m
U 1 2 3 4 5 6 7 8 9 10 nag
148.9
1 86.8 903 | 1567 | 148.0 | 1549 | 161.4 | 162.3 | 1733 | 1762 | 179.3
+33.3
151.0
2 85.7 90.1 | 1482 | 137.4 | 157.8 | 1659 | 170.7 | 1763 | 188.4 | 189.0
+37.0
147.6
3 84.8 88.7 | 145.1 | 1533 | 1556 | 1579 | 163.8 | 1689 | 177.7 | 180.1
+33.8
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H o y 2 <
M5 .12 M3 IRaNuTeundImsFeNrUIUIAEUT08aT 5 LU Postweld Artificial Aging

Hgaungil 120 ossruarioa 1unan 24 $2Tue (PWAA 24 hr) imiaeidiu 0V

Ay anA m
U 1 2 3 4 5 6 7 8 9 10 1nag
156.3
1 97.7 | 1212 | 157.1 | 1584 | 161.8 | 1642 | 1665 | 171.1 | 177.4 | 187.7
+27.0
159.4
2 100.8 | 1159 | 1532 | 1612 | 1652 | 1662 | 1724 | 177.7 | 191.7 | 189.3
+29.6
153.2
3 98.6 | 111.4 | 1459 | 1557 | 1574 | 1614 | 1679 | 1704 | 178.5 | 184.9
+28.0
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H o y 2 <
M50 n.13 M3 Inanudeundimswensuanusaldusesas 10 U Postweld Natural Aging

Y =\ ] I
77U (PWNA 7 Day) Irueiu HV

Ay anA m
U 1 2 3 4 5 6 7 8 9 10 1nae
146.6
1 924 | 1272 | 1359 | 1504 | 151.8 | 155.4 | 159.7 | 1643 | 1632 | 165.7
+22.8
133.8
2 89.5 | 101.2 | 1355 | 1423 | 131.9 | 1439 | 143.1 | 137.0 | 1549 | 1585
+22.0
146.1
3 949 | 1305 | 137.7 | 148.8 | 149.7 | 156.7 | 154.9 | 1623 | 161.4 | 1643
+21.0
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H o y 2 <
M50 n.14 M3 Inanudeundimsensuanusaldusesas 10 U Postweld Natural Aging

14 51 (PWNA 14 Day) iniedlu HYV

B 200 m
U 1 2 3 4 5 6 7 8 9 10 1nae
154.0
1 97.3 1333 | 1422 | 1587 | 160.1 | 163.4 | 1652 | 166.7 | 169.8 | 183.1
+24.3
149.8
2 97.8 | 1123 | 1427 | 1564 | 1583 | 161.1 | 1632 | 1658 | 169.4 | 170.7
+25.1
150.3
3 958 | 122.7 | 1385 | 1503 | 1562 | 159.4 | 163.9 | 168.1 | 172.6 | 1752
+25.0
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H o y 2 <
M50 n.15 M3 Inanudeundimsensuanusadusesas 10 U Postweld Natural Aging

21 51 (PWNA 21 Day) inaeidlu HV

0 15 3 45 6 75 9 105 12 135 15

Distance From Fusion Center (mm)

51U .15 nsnimsIdanudoundimsidennuy PWNA 21 1

Ay anA m
U 1 2 3 4 5 6 7 8 9 10 nae
163.3
1 104.7 | 140.0 | 153.6 | 166.6 | 169.4 | 1722 | 1763 | 179.8 | 1842 | 185.9
+25.0
160.5
2 109.9 123.3 154.5 161.4 164.6 169.7 172.2 177.7 184.6 187.0
+25.4
156.2
3 110.2 137.0 149.8 155.3 157 162.7 166.5 171.1 174.3 177.7
+20.2
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H o y 2 <
51990 .16 M3 IRANNTeuNdIMIIFeNTUNUITATUTDEAT 10 LU Postweld Artificial Aging

Wgaungil 120 ossruaFoa 1unat 6 %2103 (PWAA 6 hr) miedlu 0V
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Distance From Fusion Center (mm)
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Ay anA m
U 1 2 3 4 5 6 7 8 9 10 nae
142.3
1 87.5 942 | 1275 | 1483 | 151.6 | 1542 | 158.7 | 1542 | 168.1 | 178.4
+30.1
143.2
2 89.4 82.8 | 141.5 | 159.5 | 1455 | 153.1 | 148.8 | 1652 | 168.2 | 177.7
+32.1
138.9
3 80.8 89.1 146.3 143.9 136.9 139.2 148.8 157.6 169.3 176.6
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H o y 2 <
M50 .17 M3 IRanudeundImsFeuruuIAEuTo8as 10 UL Postweld Artificial Aging

Wgaungil 120 ossruadoa unar 12 $27ua (PWAA 12 hr) ivthedlu v

B 200 m
U 1 2 3 4 5 6 7 8 9 10 1nae
149.8
1 90.1 1114 | 1482 | 1540 | 1567 | 157.9 | 1649 | 1623 | 169.3 | 183.4
+28.0
147.4
2 91.7 | 1002 | 1452 | 159.7 | 152.1 | 1463 | 1550 | 168.7 | 1752 | 180.3
+29.6
142.8
3 87.3 924 | 148.8 | 142.1 | 1437 | 1479 | 1562 | 1603 | 1714 | 177.4
+30.2
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H o y 2 <
5190 .18 M3 IrANuTeundImsFeurUUIAEUT08aT 10 UL Postweld Artificial Aging

Hgaungil 120 ossrusarFoa 1unat 24 $2Tus (PWAA 24 hr) Iviodlu HY

Ay anA m
U 1 2 3 4 5 6 7 8 9 10 nae
158.1
1 1104 | 1123 | 1504 | 1673 | 162.7 | 166.5 | 170.7 | 1753 | 179.6 | 185.7
+26.4
156.6
2 105.6 | 111.4 | 1522 | 1682 | 1647 | 1653 | 167.2 | 1724 | 177.7 | 181.1
+26.6
158.1
3 99.9 120.7 | 153.9 | 167.4 | 167.8 | 169.2 | 170.7 | 173.6 | 176.9 | 181.0
+26.6
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H o y 2 <
M5 .19 M3 Inanudeundimsensuanus alduTeeas 20 UL Postweld Natural Aging

Y = ] I
77U (PWNA 7 Day) Unuaeiilu HV

Distance From Fusion Center (mm)

31U .19 nyimsTdanudoundimsiwenuuy PWNA 7 31

Ay anA m
U 1 2 3 4 5 6 7 8 9 10 nae
132.5
1 82.7 798 | 131.4 | 133.8 | 1357 | 1462 | 1423 | 150.7 | 157.7 | 165.1
+29.0
129.7
2 81.8 79.4 134.0 132.6 135.5 140.7 133.3 149.2 154.9 155.8
+273
135.6
3 83.6 95.3 127.7 130.5 131.2 147.1 152.2 156.7 164.3 167.2
+28.1
200
N
Z
s —o—1
v
= -—m—2
=
-
o ——3
(e
-
-
O T T T T T T T
0 15 3 45 6 75 9 105 12 135 15




107

H o y 2 <
M5190 .20 M3 IRANuTeundImIFeNrUNUI ATUTPEAT 20 LU Postweld Natural Aging

14 51 (PWNA 14 Day) inieiu HY

0 15 3 45 6 75 9 105 12 135 15

Distance From Fusion Center (mm)

51U n.20 nawlmsldanuSoundimsiFounuy PWNA 14 u

Ay anA m
U 1 2 3 4 5 6 7 8 9 10 nae
150.3
1 94.4 89.5 | 142.5 | 1473 | 1504 | 167.7 | 1709 | 1752 | 179.9 | 185.6
+34.0
151.6
2 95.4 90.7 | 151.1 | 156.7 | 157.3 | 160.8 | 169.7 | 1743 | 177.7 | 182.0
+324
142.6
3 93.0 1214 | 1252 | 1323 | 137.8 | 149.5 | 154.7 | 163.9 | 170.1 | 178.4
+25.9
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H o y 2 <
M5 .21 M3 Inanudeundimswensuanus alduseeas 20 UL Postweld Natural Aging

21 51 (PWNA 21 Day) ivvedlu HV

Ay anA m
U 1 2 3 4 5 6 7 8 9 10 1nae
156.9
1 101.7 | 985 | 151.6 | 1563 | 159.8 | 169.4 | 175.1 | 179.7 | 187.2 | 190.1
+32.5
1573
2 1013 | 948 | 1544 | 1592 | 164.4 | 168.7 | 172.9 | 176.7 | 187.9 | 193.1
+33.4
150.8
3 105.1 | 1348 | 1373 | 1392 | 147.7 | 153.5 | 1624 | 169.9 | 1764 | 181.6
+23.0
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H o y 2 <
M1 .22 M3 IRANNTeundIMIIFeNTUNUIATUTDEAY 20 LU Postweld Artificial Aging

Wgaungil 120 ossruaFoa 1iunat 6 $21us (PWAA 6 hr) il 0V

0 15 3 45 6 75 9 105 12 135 15

Distance From Fusion Center (mm)

5U# n.22 nawlmsldanuSoundimsidon 120 ossnarfoa a1 6 51 1ua

U 0nA m
N 1 2 3 4 5 6 7 8 9 10 nae
1334
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H o y 2 <
M50 .23 M3 IRANNTeundIMIIFeNTUNUIABUTDEAY 20 LU Postweld Artificial Aging

Wgaungil 120 ossruarFoa unat 12 $2Tus (PWAA 12 hr) Tviodlu BV

Ay anA m
NU 1 2 3 4 5 6 7 8 9 10 1nag
145.3
1 91.1 98.4 139.2 150.5 141.5 157.6 158.5 163.3 164.3 188.1
+30.0
158.7
2 126.5 150.8 | 150.2 | 1463 152.7 | 165.6 | 166.3 173.1 174.8 | 180.4
+163
146.1
3 94.5 97.3 1348 | 1524 | 1457 | 159.7 | 1614 | 164.8 | 169.7 | 180.9
+293
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H o y 2 <
M50 .24 M3 IRANNTeUNAIMTIFONTUNUIATUTDEAT 20 11U Postweld Artificial Aging

Hgaungil 120 ossruarFoa 1funar 24 $1Tua (PWAA 24 hr) Sivhenilu v

Distance From Fusion Center (mm)
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Ay anA m
U 1 2 3 4 5 6 7 8 9 10 nae
150.4
1 1123 | 1004 | 120.7 | 1485 | 161.7 | 1565 | 165.9 | 169.9 | 178.4 | 189.8
+30.0
157.7
2 130.7 | 132.1 | 1312 | 149.7 | 1563 | 167.4 | 1683 | 1749 | 1803 | 185.8
+21.0
157.9
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NaNsNAT LA NN
Ta8 Macro Structure 31 Olympus GX51 NM@Wes 50X az 100X IagiinsnienInuaay

A < o
N’f]ull"lllﬂu%']u’]u 50N

%1911 Non Cold Rolling
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v Y
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v 9
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v ¥ Y ]
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v v
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v Y
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v Y 1
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14914 Non Cold Rolling
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v Y ]
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v ¥ Y ]
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(PWAA 24 hr)
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