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Studying Effect of Adding Nickel to Al-Cu Alloy Before
and After Heat Treatment

Abstract
In this research, the effect of adding pure nickel element in different amounts

Al-4%Cu-1.5%Mg) hasbeen studiedit (to molten dloy (1-2-3-5%wt)

making the heat treatment (T6) which includes solution treatment followed by
artificial aging at 220 °C at different times within the range (5 min:5 hr.)). Also
the effect of nickel element on the microstructure, the grain size and the phases
type which are constructed in the produced aloys by aloying before and after
heat treatment by using optical microscope and X-Ray diffraction test device have
been studied then the hardness and tensile test were implemented and then the
result showed: the alloy with the highest adding rate (5% wt) shows a better
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response than the other dloys for hardening in longer time period where it have
been reached to highest hardness (125 H.V) in time period (4hr) at (220°C).

While the empty alloy of nickel reached to highest hardness equals to (112 H.V)
in a time period less than (2hr). The constructed phases in alloys have been
specified after adding Ni element, where it indicated to the existence of the phase
(Al;CusNi) which is responsible for the slowliness which occurs in the aloys

response to precipitation hardening procedure which leads to delay (longer time
periode) to obtain ahigher hardness. It also found that adding of nickel causes an
increase and an improvement in the properties of the tensile strength, yield
strength and elongation, which indicates that the presence of the nickel takes two
ways part of it dissolve with Aluminum and copper to produce the phase
(Al;CusNi) which causes the slowing in the construction of the hardening phase
(Al,CuMg), the other part causes refining grains size at the highest temperature
degrees causng an increase in the strength and the hardness in a rate which is
higher for the aloy's that contain nickel in a comparison with the empty aloy of

nickel. ‘
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L) dadL pandll Ao daciial) il jgdan A Aisaal) ) gl (1) Jgaa

Alloy | (degree) | Dmeasurec | Dstandard Constituent Relative
20 (A”) (A% phase Intensity
(1/1.)
Al 38.4 2.340 2.374 CuAl, 70
38.4 2.340 2.34 Al 100
38.4 2.340 2311 Al,CuMg 100
44.5 2.030 2.024 Al 47
451 2.003 2.016 Al,CuMg 30
49.3 1.844 1.836 Al,CuMg 9
64.7 1437 1.408 CuAl, 6
64.7 1437 1431 Al 22
64.7 1.437 1.442 Al,CuMg 1
78.1 1222 1.219 CuAl, 8
78.1 1222 1.22 Al 24
78.1 1222 1.224 Al,CuMg 1
82.3 1.169 1172 CuAl, U
82.3 1.169 1.1690 Al 7
82.3 1.169 1.167 Al,CuMg 1
Alloy | (degree) | Dmeasurec Dstandard Constituent Relative
20 (A% (A% phase Intensity
(111
A2 38.6 2.326 2.374 CuAl2 70
38.6 2.326 2.326 AlI7Cu4Ni 1
38.6 2.326 2.338 Al 100
38.6 2.326 2311 Al2CuMg 100
44.8 2.019 2.024 Al 47
44.8 2.019 2.016 Al2CuMg 30
65.0 1431 1417 AlI7Cu4Ni 13
65.0 1431 1431 Al 22
78.2 1.220 1.219 CuAl2 8
78.2 1.220 1221 Al 24
78.2 1.220 1.224 Al2CuMg
82.5 1.167 1172 CuAl2 U
82.5 1.167 1.166 AlI7Cu4Ni 22
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(1) dgaad Alass
Alloy | (degree) | Dmeasured | Dstandard | Constituent | Relative
20 (A%) (A°) phase Intensity
/1
A3 38.6 2.360 2.374 CuAl; (70)
38.6 2.360 2.326 Al7;CusNi 1
38.6 2.360 2.34 Al 100
44.1 2.050 2.049 Al7;CuyNi 98
44.1 2.050 2.025 Al 47
55.1 1.662 1.665 Al7;CusNi 1
55.1 1.662 1.660 Al,CuMg 4
64.4 1443 1.448 Al7CusNi 22
64.4 1443 1431 Al 22
64.4 1.443 1.442 Al,CuMg 1
7.7 1.226 1.219 Al,Cu 8
Ve 1.226 1221 Al 24
82.1 1172 1.169 Al,Cu U
821 1172 1.165 Al7CuyNi
821 1172 1.167 Al,CuMg
Alloy | (degree) | Dmeasured | Dgstandard | Constituent | Relative
20 (A (A%) phase Intensity
/1.
A4 313 2.845 2.89 Al;CusNi 24(1 :
38.7 2.320 2.374 CuAl; 70
38.7 2.320 2.338 Al,CuMg 100
38.7 2.320 2.326 Al;CusNi 1
38.7 2.320 2.338 Al 100
44.7 2.021 2.02 Al 47
65.0 1431 1416 Al,CuMg 32
70.0 1342 1.357 CuAl; 11
70.0 1.342 1.3429 Al;CusNi 2
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78.4 1217 12158 Al7CugNi <1
78.4 1217 1221 Al 24
825 1.167 1172 CuAl; U
825 1.167 1.169 Al,CuMg 25
825 1167 1.1666 Al7CugNi
825 1.167 1.1690 Al
Alloy | (degree) | Dmeasured | Dstandard | Constituent | Relative
20 (A°) (A%) phase Intensity

A5 37.6 2.384 2.74 CuAl; (|7/é))
37.6 2.384 2.34 Al 100
43.8 2.062 2.052 Al7CugNi 98
43.8 2.062 2.024 Al 47
64.2 1.442 1.408 CuAl; 6
64.2 1.448 1.4483 Al7CugNi 2
64.2 1.448 1.442 Al,CuMg 1
774 1.230 1221 Al 24
774 1.230 1234 CuAl; 20
774 1.230 1.242 Al7CusNi 1
e 1.230 1234 Al,CuMg 10
81.8 1175 11784 Al7CugNi 9
81.8 1175 1.169 Al 7/
81.8 1175 1.167 Al,CuMg 1
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201052228128 alaallc Lia o gisil g L..A.lqi\

4 Al Alalaal) a8yl qual) sy dxiial) il B 0LAl (aad milil (2) Jgia

Gl ) | S8Rk | am S8dka | ASud)
i aie Ay ) al) dlalaal) cual)
(hr) suall | H.V (Kgmm?) (Kg/mm?)

H.V

2 112 56.5 Al

3 114.5 64.4 A2

4 118 66.5 A3

4 120 72 A4

4 125 84.3 A5

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

—eM\XSwUJGM\jA&hM\Jyu
4) ) el 335 g (ulad

2010522201 28 alaallc Lia o gisil g sud.l.gi\

55
47
%

A4

A5

5 b ) Aglae ny Aaiial) libaedl &y pganall el (1) JSl

(O G
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Al-4% Cu-1.5M g-1% Ni ASasad! ) jedy A2 a0
Al-4% Cu-1.5M g-29% Ni ASusad! ) jsdy A3 a0
Al-4% Cu-1.5M g-3%Ni 4Spad! A iy A4 a0
Al-4% Cu-1.5M g-5% Ni 4Sued! A j2dy A5 a0
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S all dad aie daiial) dlibuwll 4 gaal) cus) 1 (3) Jeddl
(220°C 5 a da s aie 2hr saal guad) 1 Al
(220°C 5 ) _a da s aie 3hr saal guad): A2
(220°C 5 ) 4a die 4hr saal uas): A3,A4,A5
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A5
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