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Abstract

Coald roll bonding (CRB) is a solid state welding process, where the bonding is established by compressive plastic
deformation of themetals. This processis applicable for alarge number of materials. In addition, materials that cannot
be bonded by traditional fusion-based processesmight be bonded by CRB process. In this research, cold roll welding of
brass and IF sted was studied .The effects of process parameters such as reduction of thickness, pre-rolling annealing
conditions and surface roughness on the mechanical propertiesof welded stripswere investigated. The peeling and shear
punch testswere used to investigate the mechanical properties of welded samples .It was observed that the bond and
shear strengths were enhanced by increasing the reduction and surface roughness. Also, annealing treatment before the
CRB process increased the bond strength and decreased the shear strength. Finally, optical and scanning electron
mi croscopes were used to evaluate the fracture surfaces of the tensile and peelingtest specimens.

K eywords:. Cold roll bonding,Solid state welding,mechanical properties,Bond strength, Shearstrength.
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2-Magnetic sputtering
3-Physical vapor deposition
4-Explosively welded

5- Friction stir welding
6-Cold roll bonding (CRB)
7-Interditial free (IF) steel

@\;.a
1-Jin J.Y., Hong S.1., "Effect of heat treatment on tensile

N R
23 et (LajpelS s (S Ol RIBE el
s PP S el s 5 el b S ke b
33 el e SRS ol g5 SR b ) [31]uL
ol pled mhw (8 3 g s Gilhe a5 e sl
S OMd i 5 St uad p Jlesl LS Ol (513
5 eSOl Gl 4 e S ead O s i
350 Ll ax g Lagd (o S e fuad (B S
Ol 53 S ta b 53 39my 5 g wsed o o S
AU 0T GLbl 5 S rie femd s S Ol Rl

[32]5)058 o cupuls IS SO Lol o ol

152
148
3 144 ]
@«
g 140 |
)
S 136
132
35 45 55 65
(mm) (i b

sz Sl gl 5 oSl gl 525 Ol 36104

.@'ﬁ;.\y‘,é

S s -4

J3 Jol sl SialS Ol s 4 SERs3 ol 03
o poal 5 g Sl e (65 5 25 Al )
8 OL5 o b b Bl ol a sl IR SV 5 s i
DS Ao s

St S Dl S Sl K5 k5 Ol S L -1
5o ekl gz g ol e S5 Ol and 55 s edd
T Slr ole Gl Joe b S5l e SIS
Sl 53 dlasl sbel ylg 5 Ll e edy 558 Cows 5l


https://jwsti.iut.ac.ir/article-1-162-en.html

[ Downloaded from jwsti.iut.ac.ir on 2026-06-07 ]

77 68-78W c1396 dt—.«.njjjﬁ\i ‘20)\».5 cc_y—a JL-: ca‘ﬁ‘ ‘5)&‘2_59'- ‘5)3\:53c_,l$ Aﬁ,ﬁc&bm;dﬁ\g L@}_-L"

sY 45 Ms90- = sl Gy ey au o 5ulS (g bl

1387 01 o5 3lse e tulen (MSO0" 5, SH14-

15- Kimura M., Kasuya K., Kusaka M., Kaizu K., Fuji
A., "Effect of friction welding condition on joining
phenomena and joint strength of friction welded joint
between brass and low carbon sted", Science and
Technology of Welding and Joining, Val. 14, pp. 404-
412, 2009.

16-Ghosh P., Bhattacharya B., Ray R., "Comparative
study of precipitation behavior and texture formation in
cold rolled-batch annealed and cold rolled-continuous
annealed interdtitial free high strength steels', Scripta
Materialia, Val. 56, pp. 657-660, 2007.

17-Wakefidd P., Hatherly M., "Microstructure and
texture of cold-rolled cu-10zn brass’, Metal Science,
Vol. 15, pp. 109-115, 1981.

18- Jamaati R., Toroghingjad M.R., “Investigation of the
parameters of the cold roll bonding (CRB) process’,
Materials Science and Engineering A, Vol. 527, pp.
2320-2326, 2010

19- Soltania M.A., Jamaatib R., Toroghingad M.R.,
“The influence of TiO2 nano-particles on bond strength
of cold roll bonded aluminum strips’, Materials Science
and Engineering A, Vol.550, pp.367-374,
2012.

20- Hosseini SA., Hosseini M., Danesh Manesh H.,
“Bond strength evaluation of roll bonded bi-layer copper
aloy stripsin different rolling conditions”’, Materialsand
Design, Vol.32, pp. 176-181, 2011.

21- Jamaati R., Toroghingad M.R., “Effect of friction,
annealing conditions and hardness on the bond strength
of Al/AI strips produced by cold roll bonding process”,
Materials and Design, Vol. 31, pp.4508-4513, 2010.
22- Abbas M., Toroghingad M.R., “Effects of
processing parameters on the bond strength of Cu/Cu
roll-bonded strips”, Journal of Materials Processing
Technology, Vol.210, pp.560-563, 2010.

23- Hosseini M., Danesh Manesh H., “Bond strength
optimization of Ti/Cu/Ti clad composites produced by
roll-bonding”, Materialsand Design, VVol.8, pp. 122-132,
2015.

24- Jamaati R., Toroghingad M.R., “The Role of
Surface Preparation Parameters on Cold Roll Bonding of
Aluminum  Strips’, Materials Engineering and
Performance, Val. 20, pp. 191-197, 2011.

Solye (Sl gla il o) & s AL g (Slain 7O
1394 114-101 o o o o Lo

26- Gao C,, Li L., Chen X., Zhou D., Tang C., “The
effect of surface preparation on the bond  strength of
Al-St stripsin CRB process’, Materialsand Design, Vol.
107, pp. 205-211, 2016.

27- Wang C., Jang Y., Xie J,, Zhou D., Zhang X.,
“Effect of the stee sheet surface hardening state on
interfacial bonding strength of embedded auminum-

deformation  characteristics and  properties  of
al3003/sts439 clad composite’, Materials Science and
Engineering: A, Vol. 596, pp. 1-8, 2014.

2-Renevier N., Fox V., Teer D., Hampshire J., "Coating
characteristics and tribological properties of sputter-
deposited mos 2/metal composite coatings deposited by
closed field unbalanced magnetron sputter ion plating"”,
Surface and Coatings Technology, Vol. 127, pp. 24-37,
2000.

3- Yang H., Guo X., Chen X., Birbilis N., "A
homogenisation pre-treatment for adherent and
corrosion-resistant ni electroplated coatings on mg-alloy
az91d", Corrosion Science, Vol. 79, pp. 41-49, 2014.
4-Gulenc B., "Investigation of interface properties and
weldability of aluminum and copper plates by explosive
welding method”, Materials & Design, Vol. 29, pp. 275-
278, 2008.

5- AnK., Ravichandran K.S,, Dutton R.E., Semiatin S,
"Microstructure, texture, and thermal conductivity of
single-layer and multilayer thermal barrier coatings of
y203-stabilized zro2 and al203 made by physical vapor
deposition”, Journal of the American Ceramic Society,
Vol. 82, pp. 399-406, 1999.

6-Esmaeili A., Givi M.B., Rgjani H.Z., "A metallurgical
and mechanical study on dissimilar friction stir welding
of aluminum 1050 to brass (cuzn30)", Materials Science
and Engineering: A, Vol. 528, pp. 7093-7102, 2011.
7-Jamaati R., Toroghingad M., "Cold roll bonding bond
strengths: Review”, Materials science and technology,
Vol. 27, pp. 1101-1108, 2011.

8- Mohamed H.A., Washburn J., “Mechanism of solid
state pressure welding”, Welding Journal, pp. 302-310,
1975

9- Akramifard H., Mirzadeh H., Parsa M., "Cladding of
aluminum on ais 304l dtainless steel by cold rall
bonding: Mechanism, microstructure, and mechanical
properties’, Materials Science and Engineering: A, Val.
613, pp. 232-239, 2014.

10- Li L., Nagai K., Yin F., "Progress in cold roll
bonding of metals’, Science and Technology of
Advanced Materials, pp. 2008.

11- Arabi H., Seyedein SH., Mehryab A., Tolamingad
B., “Mathematicall modeling and simulation of the
interface region of a tri-layer composite material, brass-
steel-brass, produced by cold rolling”, International
Journal of Minerals, Metallurgy and Materials, Vol. 16,
pp. 189-196, 2009.

12- Meran C,, "Thejoint properties of brass plates by
friction stir welding”, Materials & Design, Vol. 27, pp.
719-726, 2006.

j.::u o " c;LH c@ﬁé ‘C‘UL.'.JG‘“ o cdrﬂjﬁ_\v

s Jlail ol (KIS 5,5 ol 5o 0 it e3ls Ol 5

].«;U kﬁ"ﬂ)ﬂ" ‘C‘Ul:'j—é’“ G (S 8o c;LH ‘kﬁ—‘,dé _14


https://jwsti.iut.ac.ir/article-1-162-en.html

[ Downloaded from jwsti.iut.ac.ir on 2026-06-07 ]

68-78W c1396 Qt—.«.njjjﬁ\i ‘20)\.@5 cc_y—a JL-: c;}‘ﬁ‘ ‘5)&‘2_5;'- ‘5)3\:53c_,l$ Aﬁ,ﬁc&b&mﬂj‘sﬁ\g Lé}_-Lﬁ 78

Composites Part A: Applied Science and
Manufacturing, Vol. 39, pp. 294-300, 2008.

31- Zabihi M., Toroghingad M.R., Shafyel A., “Shear
punch test in Al/Alumina composite strips produced by
powder metallurgy and accumulative roll bonding”,
Materials Science and Engineering A, Vol. 667, pp. 383-
390, 2016.

32-Guduru R., Darling K., Kishore R., Scattergood R.,
Koch C., Murty K., "Evaluation of mechanical properties
usng shear—punch testing", Materials Science
and Engineering: A, Vol. 395 pp. 307-314,
2005.

steel composite sheet produced by cold roll bonding
process’, Materials Science and Engineering A, Val.
652, pp. 51-58, 2016.

28- Jamaati R., Toroghingad M.R., “Fabrication of
MMC Strip by CRB Process’, Materials Engineering
and Performance, Vol. 21, pp. 859-864, 2012.

29- Govindaragj N.V., Lauvdal S., Holmedal B., “Tensile
bond strength of cold roll bonded aluminium sheets’,
Journal of Materials Processing Technology, Val. 213,
pp. 955-960, 2013.

30-Rabiei A., VendralL., Kishi T., "Fracture behavior of
particle reinforced metal matrix composites’,


https://jwsti.iut.ac.ir/article-1-162-en.html
http://www.tcpdf.org

