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Suppression of environmental embrittlement in cold worked aluminum alloys with
deformation-induced nano clusters
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The present study is a basic research to obtain a method to develop high
strength aluminum alloys with better resistance to environmental embrittlement. We prepared the
aluminum alloy specimens whose strength is raised by the existence of nano clusters induced by cold
rolling. Then, the resistance to environmental embrittlement has been evaluated for these specimens.

It has been revealed that they showed higher strength than conventionally processed specimens
together with better resistance to environmental embrittlement. Also, we have found that alloying
elements affect the mechanical properties significantly, and further study will be expected to
clarify the method to control the factors that control the mechanical properties.



24360297 2012 14 High-pressuretorsion HPT
HPT 10—100
10
7075 (Al-Zn-Mg )
T6
T6
Al-Zn-Mg
Al-Cu Al-Cu-Mg Al-Mg-Si 6~10mm
(DAI-Zn-Mg
7075 Solution
90% treatment T6,  20%  60% 80%  90%
£ 00 T 5T ] , : 8 2
HA DNG & soof—3——— %“‘4’—/3— %
SSRT -.5;500 ‘ g—_g‘ “HA| Tensile strength i 20 E
2 a0 —— 5 —t— 6 £
90% L i ; & Elongation to failure: | ;
z 300 H \“\ ; T 12 g
60% T6 € 500 ! gk [DNG s 2
HA| YT =
100 : 4
0 M ; | P
60% 70 05 10 15 20 25 30
T6 Equivalent strain
7075
DNG HA 1.67x10%s?
1.67x107 st HES 20%



-0.03 90% 0.21 T6
T6
7075 Zn
Al-8.2%Zn-2.0%M g-2.0%Cu-0.15%Zr
7075
1.67x10°s? 40%
T6
T6
(2)Al-Cu, Al-Cu-Mg
Al-Cu 2219
90%
HA DNG
SSRT
Al-Zn-Mg
90%
T6
HES 7075-T6 0.52
10°6s?
Al-Cu-Mg 2024
DNG SSRT
Zn-Mg
90%
70% SSRT
(B)AI-Mg-Si
Al-Mg-Si Mg Si
Cu 90%
HA
DNG
SSRT
Al-Zn-Mg
90%
Al-Cu T6

Tensile strength, oz / MPa

HES: 0.52
HA, DNG
800 T 2 24
Tensile direction: L. u
700 | Thickness: Imm *; 21
600 - e ANET)
Tensile strength
500 15
400 E?h B— 2
300 ) 9
200 Elongation to failure —&— 6
mODNG | °
100 - A A HA ] 3
0 > 0
0 10 20 30 40 50 60 70

Al-8.29%Zn-2.0%Mg-2.0%Cu-0.15%Zr

T6

Rolling reduction, r (%)

1.67x106s?

Elongation to failure, &(%)

0.10 . . e A v
0.30
L 025
B oy
= @
By ]
&n 0.00
"'::g * %’{LI 7E-8 1.7E-71.7E-6 1.7E-5 1.7TE4
= U Strain rate (s) -
S N
I_' AY
\\ i
A\
05 il 1 L | L
10°% 107 10°¢ 107 10+ 107 107
Strain rate (s™)
2219
90%
2219 90%
HA
Al-
90%
T6
Al-Mg-Si
#1,2: Mg,S #3,4: S
Specimen Si Fe Cu Mn Mg G
#1 0.89 | 0.09 [ 0.01 | <0.01 [ 1.6 [ <0.01
#2 093 | 0.09 1.0 | <0.01 [ 1.6 | <0.01
#3 1.43 0.1 <0.01 | <0.01 | 1.2 | <0.01
#4 1.43 0.1 098 [ <0.01 | 1.18 | <0.01




Al-Zn-Mg

Si
450MPa

Mg, Si, Cu

Al-Cu Al-Cu-Mg

Cu 90%
2024

90%

—
e T -
R PR —
-
#2
- - #3
— 4
0 0.02 0.04 0.06 0.08
Strain, €(%)
Al-Mg-Si



3 3 0 0

Tadenuma Hiroki Kuramoto Shigeru Kobayashi Junya Itoh Goroh Aol Ichiro Shimizu Yoshihiro 69

Influence of cold rolling on strength and resistance to hydrogen embrittlement in Al-8%Zn-2%Mg- 2019
2%Cu-0.15%Zr alloy

Journal of Japan Institute of Light Metals 312 314

DOl
https://doi.org/10.2464/§ilm.69.312

Safyari Mahdieh Moshtaghi Masoud Kuramoto Shigeru 172

Effect of strain rate on environmental hydrogen embrittlement susceptibility of a severely 2020
cold-rolled Al-Cu alloy

Vacuum 109057 109057

DOl
https://doi.org/10.1016/j .vacuum.2019.109057

Nakajima Yuki Kuramoto Shigeru Kobayashi Junya Itoh Goroh Oh-ishi Keiichiro Aoi Ichiro 68
Shimizu Yoshihiro

Effect of test environment on tensile properties of cold-rolled 7075 aluminum alloy 2018
Journal of Japan Institute of Light Metals 621 626
DOl

https://doi.org/10.2464/§ilm.68.621

16 0 0

Mahdieh Safyari  Junya Kobayashi  Shigeru Kuramoto Goroh Itoh

Suppression of environmental hydrogen embrittlement by severe cold rolling in Al-Zn-Mg-Cu-Cr alloy with high amount of zinc

136

2019




Al-Mg-Si

136
2019
Al-Mg-Si

137
2019

Mahdieh Safyari  Junya Kobayashi  Shigeru Kuramoto Goroh Itoh

Effect of solution treatment on mechanical properties and hydrogen embrittlement behavior of severely cold-rolled Al-alloys

137

2019

Al-Cu

134

2018




Al-Cu-Mg

134

2018

Al-8%Zn-2%Mg-2%Cu-0. 15%Zr

134

2018

Al-8%Zn-2%Mg-2%Cu-0. 2%Cr

135

2018

Al-8%Zn-2%Mg-2%Cu-0. 15%Zr

135

2018




Al-Cu

135
2018
Al-Cu-Mg

135
2018
Al-Zn-Mg

132
2017
Al-Cu-Mg

132

2017




Al-8%Zn-2%Mg-2%Cu-0. 15%Zr

133
2017
Al-Zn-Mg

133
2017
Al-Cu-Mg

133
2017

(Kobayashi Junya)

(20735104)

(12101)




(Itoh Goroh)

(80158758)

(12101)




