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Table 1 Three-factor and three-level table

Factor
Level
A(Heating preservation time) z,/(min) B(Cooling time) z;/(min) C(Heating temperature) T¢/(°C)
1 13 2 1300
2 16 8 1350
3 19 14 1400

TEAGI B UGR A K 8 Jr PDC. 78 A1 B A0 't i 72 v A AN I 2= A T 2R T 4 300 Uy
B 528 L I XA Al A I S FC R R LU R BEL(EL AN S RORE BE . OE S R b 2 R R LU B B G R B B
ANEBG L SE R i RORE 22 B G B B B YRR R E SR AR B R O R AR 2 R 1R A5 R
Bransk 3 fs .



5430 Mo ORI N A E S AR T L 391

x2 HEARRAEER

Table 2 Experiment scheme and results

Heating preservation Cooling time Heating temperature Wear ratio Resistance Entirety Hardness Hy

o time £,/ (min) t5/ (min) Te/CC) /(10") /(D /(GPa)
1 13 2 1300 4.8 3.2 5 50. 78
2 13 8 1350 10.2 0.7 7 67. 36
3 13 14 1400 7.2 1.2 7 59. 70
4 16 2 1400 5.3 1.2 2 55.00
5 16 8 1300 5.7 2.8 8 68.75
6 16 14 1350 13.4 0.3 8 77.58
7 19 2 1350 4.7 0.9 4 54. 50
8 19 8 1400 6.3 0.7 6 63. 14
9 19 14 1300 5.2 1.2 8 74.35
x3 HKBERHW
Table 3 Analysis of experimental results
Factor Wear ratio/ (10*)
K, K, K, k, k, ks Maximum difference  Factorgirs »second Optimization
A 22.2 24.4 16.2 7.4 8.13 5.4 2.73 C
B 14. 8 22.2 26.8 4.93 7.4 8.93 4 B A, B; C,
C 15.7 28.3 19. 8 5.23 9.43 6.6 4.2 A
Factor Resistance/ (Q)
K, K, K, k, k, k, Maximum difference  Factorgirs»second Optimization
A 5.1 4.3 2.8 1.7 1.43 0.93 0.77 C
B 5.3 4.2 2.7 1.73 1.4 0.9 0.83 B A;B; G,y
C 7.2 1.9 3.1 2.4 0.63 1.03 1. 37
Factor Entirety
K, K, K, k, k, ks Maximum difference  Factorgi »second Optimization
19 18 18 6.3 6 6 0.3 B
B 11 21 23 3.7 7 7.7 4 C A B; Gy
C 21 19 15 7 6.3 5 2 A
Facior Hardness Hy/(GPa)
K K, K, k, ks, ks Maximum difference  Factorgi »second Optimization
A 177.84 201.33 191.99  58.28 67.11 64. 00 8. 83 B
B 160.28 199.25 211.63 53.43 66. 42 70.54 17.11 A A, B;C,
C 193.88 199.44 177.84 64.63 66. 48 59.28 7.20 C

Note: The K indicates a sum of all indexes including all factors in different levels. The k indicates a average of indexes of

three factors in different levels,and subscription 1,2,and 3 indicate the level in Table 1.
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Fig. 4 Relation of factors and indexes for orthogonal experiments
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Table 4 Average value of wear ratio, hardness, resistance and entirety number

Sample No. Wear ratio/(10") Resistance/ () Entirety Hardness Hy/(GPa))
1 11.6 0.5 8 78.54
2 9.1 1.0 8 59. 34

3 10.7 0.8 6 65. 87
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Table S Value of wear ratio and hardness along diameter

o Sample 1 Sample 2 Sample 3
Position
Wear ratio/(10*) Hy/(GPa) Wear ratio/(10*) Hy/(GPa) Wear ratio/(10*) Hy/(GPa)
Place 1 12.3 84. 37 11.5 75.32 10. 4 57.15
Place 2 11.6 85. 44 9.2 70. 34 13.0 75.89
Place 3 11.5 78.21 8.5 64.16 11.4 69. 41
Place 4 10.9 66. 14 7.0 53. 66 8.0 61.03

(a) Sample 1 (b) Sample 2 (c¢) Sample 3
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Optimization of High Pressure Sintering Process for PDC
by Orthogonal Experiments

LIN Feng"?,JIANG Wei*,FENG Ji-Fu?,LI Li-Wei* .LU Hai-Bo'

(1. Powder Metallurgy Research Institute ,Central South University ,
Changsha 410083 ,China;
2. China National Special Mineral Material Engineering
Research Central sGuilin 541004 ,China)

Abstract: The wear ratio, resistance, integrality and hardness of polycrystalline diamond compacts
(PDC) are investigated. The high pressure sintering processes are optimized using orthogonal experi-
ments. According to our experimental results, the optimized parameters for the high pressure sinte-
ring of PDC are determined as below:pressure 5.5 GPa,temperature 1350 ‘C,temperature rising rate
200 °C /min,cooling time 14 min,and sintering time 16 min. It is found that the wear ratio and micro-
hardness can be improved by increasing sintering temperature. The temperature distribution in the
sample cell is reduced and PDC microstructure becomes more uniform by prolonging the heating time.
The residual stress is also found to be decreased by prolonging the cooling time.

Key words: polycrystalline diamond compact(PDC) ;orthogonal experiment; wear ratio



