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Abstract: Near-isothermal canned forging for molybdenum powder sinter was investigated by using fi-
nite element software. The influence of process parameters (temperature, friction coefficient and forg-
ing rate) on strain distribution was discussed. The results show that the average equivalent strain in-
creases with the rising of forging temperature, but the corresponding deformation is non-uniform. Av-
erage equivalent strain increases with the increase of friction coefficient, meanwhile, the fracture crack
easily occurs owing to non-uniform deformation. The effect of forging rate on strain is not obvious.
Through analysis on the orthogonal experiment, the effect of temperature on deformation uniformatity
is the most remarkable.
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Table 1 Simulation parameter
Simulation parameter Value Simulation parameter Value
Billets size/(mm X mm) $30 X 36 Environment temperature at the second stage/C 1000
Cumulative reduction/ % 80 Heat transfer coefficient with the environment/(W + m~% « K~1) 21
Sheath wall thickness/mm 6 Heat transfer coefficient between sheath and die/(W « m % « K1) 2000
Sheath bottom thickness/mm 10 Heat transfer coefficient between sheath and billet/ (W« m=2 « K1) 2000
Forging rate/(mm « s 1) 3 Friction coefficient between sheath and die 0.3
Initial temperature of the billets/C 1050 Friction coefficient between sheath and billet 0.7
Initial temperature of the die/C 1000 Step length at the first stage/s 0.1
Environment temperature at the first stage/C 20 Step length at the second stage/mm 0.1
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Finite element analysis model
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Table 2 The factors level table of orthogonal experiment

) Deformation Friction Forging rate/
Factors
temperature/C coefficient (mm s 1)
level -
A B C
1 1000 0.1 0.5
2 1050 0.2 1.0
3 1100 0.3 1.5
4 1150 0.4 2.0
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Table 3 Average effective strain and deformation uniformity

parameters 3 under 80% deformation level

Deformation

1000 1050 1100 1150 1200

temperature /°C

Average effective
1.52 1.48 1.42 1. 30 1.23
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Fig. 2 Dependence of the blank’s deformation uniformity on Deformation uniformity 04737 0.4946 0.5514 0.7246 0.8472
deformation level under different forging temperatures parameters f3
Number of nodes Histogram
1.78 378(14.286%)
(a) . . l (b)
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Fig. 3 Effective strain distribution (a) and histogram (b) of the blank at deformation temperature of 1000°C
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Table 4  Effective strain of the blank with various friction coefficients
Friction coefficient 0.1 0.2 0.3 0.4 0.5
Percentage of the large effective strain (effective strain™>1.4)/% 51.28 73.84 75.70 75. 84 76.02
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Table 5 Effective strain of the blank with various forging rates
Forging rate/(mm + s~ ) 0.05 0.1 0.5 1 1.5 2
Percentage of the large effective strain (effective strain>>1.37)/% 64.65 72.01 80.57 82.62 82.53 82.45
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Fig. 6 Effective strain distribution (a) and histogram (b) of the blank with forging rate of 1mm/s
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Table 6 Analysis of the results of orthogonal experiment
Deformation Friction Forging
Index/Influence degree
temperature  coefficient rate
K, 1. 864 2.764 1. 857
K 1. 668 1. 988 1. 808
K; 2.082 1. 787 2.651
K, 2.873 1. 948 2.171
R 1. 205 0.977 0. 843
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