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Study of Frictional Behavior of AZ31B Mg Alloy at Elevated Temperature
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Abstract

The success of warm forming of Mg alloy sheets is very dependent on its frictional behavior at elevated temperatures. The
effects of contact pressure and sliding length on the frictional characteristics of AZ31B Mg alloy sheet were investigated at
elevated temperature and at room temperature. The contact pressure range for the friction test was determined through FE
analysis of the roof panel which is a candidate for Mg alloy application. According to the experimental results, the frictional
behavior of the Mg alloy sheet is equally highly influenced by both sliding length and contact pressure at room temperature.
At elevated temperatures, however, the sliding length has a more dominant influence on the frictional characteristics of the
Mg alloy sheet than the contact pressure, if the contact pressure is lower than a certain level.
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Fig.1 Distribution of contact pressure at the warm
forming of roof panel with AZ31B sheet
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Table 1 Test condition of friction test

Test Condition
Room temp., 250 C
15,3,45,6,12, 18,25

Parameter
Temperature

Contact Pressure(MPa)

Sliding Length(mm) 175
Sliding Speed(mm/sec) 25
Lubricant MGLUX-1
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Fig.6 Variation of friction coefficient with respect to
sliding length for each contact pressure (Room
temperature)

6.0MPa, Room Temp.

Fig.7 Galling on specimen after friction test
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Fig.8 Variation of friction coefficient with respect to
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Fig.9 Surface of specimen due to stick-slip during
friction test (250°C, Contact pressure: 12MPa)

Aol 12MPa]l Aol mlILE FRk-ol
upZA G 7F AskAl sS4 .
e 12MPacl| A= W11 FHbR-o] A|H I} A
W Apele] gFof] ofsfe] A
ol AlshAl HA T 1
o] mpEAlH ] FWHo P11
olglgt ~El&EH Ao s whEAT
AatAl vt JE54E 18MPatH = A3
AlHI AE A2 Afolo] FEeofgk a1t
wAyste] wpRATE 3438 F7FekSIT
1zbof] 93k A 3lo] ulz Al An| <]

< st o ol Aol zlaE A

gk Al AY AW Apo] o] a1 EEA
te 18MPa 91 A g-oll= w1zE Al 39mm,
=ote 25MPacll & vl11e Ae] 17mmell A 2y

>,\I
tlo
2
T
- o
£
)
oy 2
N e X

E
[»
!
>
i)
r‘a‘l N
ox

o
]
>
30,
o

oo &
ol

o

mEEoé

3}
R
=
h

Mo 30 & & ox of\ 2 -

>&$m£r'

. °l

oo § o
o

32 e I

o},

ol
2



164

2Ashd w1y

2 ﬂaoﬂ =

L= Fu

=
A3 E

>

ol
Koot ko X [0 o2 10 kI o mot

a] 11

0;

NR=

b=}
i)
AP

ok I
9 o flo

R

o i x o

o
o oy
=

pou
(o

vl g #Al diskd g8 7hH JE
2 zAA vE 548 Hrlete 7S F35)
of g 22 AES

1) vkl BAe]
I ovnd AYrt 8%
oy &3k v 54
AME Wy Azt

O =] [e) 2=
= ASE Y T

= o A=

=

o
=

[e3]
=

32

ll

)

3) wtadlE e A} =3 Alolo] mI1L
RS AL oA o] mpE
2 pady, A2 B
Aol o & dAsglon o
gtozo] me Fyd JIFs

ob
AN oo & i |
flo ox

\

po)
o
-

Lo N2 o

rir

Hir

o
& ool Kofo
>,

ol

Do
2
S0 ox

ol
ol
rlr
% i oo rlf
D
J {
M) )
P

BB

2

v

1—‘OH

el ox
o
o

Fo oft

ot

o
oy
o

rﬁmﬁi
B

Mooz &

REFERENCES

[1] D. H. Park, Y. H. Tak, S. H. Um, J. J. Yun, C. W. Lee,
2013, Car Body Forming Technology using
Magnesium Alloy Sheet, Proc. Kor. Soc. Tech. Plast.
Conf., pp.239~240.

G. H. Lee, T. W. Yoon, C. Y. Kang, 2014, A Study on
the Mechanical Properties and Formability of Mg
AZ31B Sheet, Trans. Mater. Process., 23(8), pp.495-
500.

S. H. Kim, K. D. Park, J. H. Jang, K. T. Kim, H. W.
Lee, G. A. Lee, K. P. Kim, Y. S. Lee, 2008,
Experimental and  Analytical Researches on
Mechanical Properties Related to Formability of
AZ31B Alloy Sheet, Trans. Mater. Process., 17(7),
pp.466~472.

H. Y. Kim, S. C. Choi, H. S. Lee, H. J. Kim, K. T. Lee,
2007, Experiments for Forming Limit Diagram and
Springback Characteristics of AZ31B Magnesium
Alloy Sheet at Elevated Temperature, Trans. Mater.
Process., 16(5), pp.364~3609.

Y. S. Lee, Y. N. Kwon, S. H. Kang, S. W. Kim, J. H.
Lee, 2008, Forming Limit of AZ31 Alloy Sheet and
Strain Rate on Warm Sheet Metal Forming, J. Mater.
Process. Technol., Vol. 201, No. 1, pp. 431~435.

H. W. Kwon, N. Yoon, J. C. Kim, Y.-J. Jeong, VY.-S.
Kim, 2011, Tribological Characteristics during Sheet
Forming of the AZ31B Mg alloy, Proc. Kor. Soc. Tech.
Plast. Conf., 10, pp.88~91.

H. Gwon, M. G. Kim, H. L. Hur, Y.-S. Kim, 2014,
Correlation between galling and friction coefficient
measured during sheet forming of Mg alloy using a
steel die, Proc. Kor. Soc. Tech. Plast. Conf., 10,
pp.174~177.

[2

3]

[4]

(5]

(6]

[7]



