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Temperature in Hot Forging Test with
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Abstract
This paper demonstrates the lubricant performance in T-shape hot forging of Mg alloys. This processes induces
complex plastic material flow of the initial billet such as simultaneous compression and extrusion deformations. Five
lubricants with different amounts of graphite are applied to the T-shape forging at temperatures of 300 and 350 °C. As the
amount of graphite in the lubricant increases, the extruded depth gradually increases, which improves hot forgeability for
Mg alloys. However, the lubricant performance decreases as forging temperature increases from 300 to 350 °C. As the
punch stroke increases, forgeability is considerably influenced by the lubricant. Thus, the selection of lubricants in hot

forging of Mg alloys is critical when plastic deformation is severe.
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Fig. 1 The layout of T-shape forging for friction test [1, 2]

Table 1 Chemical composition of AZ80 Mg alloy (wt, %)

Al Zn Mn Cu Si Mg

8.10 0.52 0.25 <0.05 | <1.10 Bal

Table 2 Type of lubricants

Number Ingredient

(1) Graphite(50%)

2 Graphite(20%)+Solid content (20%)

@3) Graphite(15~20%)+Mo0S2(3~8)
+Solid content (20~25%)
Nano-Graphite (6~10%)

(4) +Nano-Molybden(6~10%)

+Dispersant (1~2%)
(5) without lubricant
5.0 T T T

Amplitude[um]

-2.54 Lubricant b
—— (1)Graphite(50%)

(2)Graphite(20%)+Solid content(20)%

- - - (3)Graphite(15~20%)+Solid content(15~25)%+MoS2(3~8)

-5.0 T T T
0.0 0.2 0.4 0.6 0.8

Length[mm]

Fig. 2 Thickness distribution of the coating layer on
the lubrication specimen
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Fig. 3 Process sequence for lubrication test
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Fig. 4 Compressive flow curve for AZ80 Mg alloy
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Fig. 5 Simulation result of lubrication test
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Fig. 6 Experimental equipments: (a) die; (b) die with
chamber
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Fig. 8 Deformed specimens: (a) at the punch stroke of
12mm; (b) at punch stroke of 13mm
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Fig. 9 Height distribution in forged Mg parts: (a) with
respect to punch stroke; (b) with respect to
forming temperature
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Table 3 Friction coefficients for various lubricants

Lub. Friction coefficient (m)
1) 0.16
) 0.22
(3) 0.24
(4) 0.39
(5) 0.43
14.5 -
H\
14.0 E\E
€
E
T T-shape forging at 350°C
1359 _a—measured results
—o— simulation results \
13.0

@) )

@
Lubricant
Fig.10 Comparison of height distributions between

measured and simulated results in T-shape
forging
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(b)
Fig.11 Comparison of deformed Mg specimen with
friction coefficient of 0.16: (a) experiment; (b)
FE analysis
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