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Table 1 Formula for calculating effects in 2’ factorial design

effect formula

A (2# — T# + 4# — 3# + 6# — S# + 84 — 7#)/4n
B (3# + 44 + 7# + 8# — 1# — 2# — 54 — 6#)/4n
c (5# + 6# + 7# + 8# — 1# — 2# — 3# — 4#)/4n
AB (8# — 7# + 4# — 3# — 6# + 5# — 2# + 14)/4n
AC (1# — 2# + 3# — 4# — 5# + 6# — 7# + 8#)/4n
BC (1# + 2# — 3# — 4# — 5# — 6# + 7# + 8#)/4n
ABC (8# — 7# — 6# + S# — A# + 3# + 2# — 14) /4n

Fz2 T 2H T PASHE T

Table 2 PAS formulation based on 2’ factorial design

formulation SiC mass SiC particle size Al particle
fraction(A) / % (B) / um size (C) / pm
1# 10(=1) 7(=1) 5(-1)
2# 30(+1) 7(=1) 5(-1)
3# 10(=1) 28(+1) 5(-1)
44 30(+1) 28(+1) 5(=1)
54 10(-1) 7(=1) 20(+1)
6% 30(+1) 7(=1) 20(+1)
7# 10(-1) 28(+1) 20(+1)
8# 30(+1) 28(+1) 20(+1)

Note: (=x1)are coded variables without units.
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Table 3 Responses to be analyzed

response mark || response mark

dynamic stress(strain:0.10) S, ,, [|quasi-static stress(strain:0.10) S,

dynamic stress(strain:0.15) S, s |[quasi-static stress(strain:0.15) S,

dynamic stress(strain:0.20) S, ,, |[quasi-static stress(strain:0.20) S, ,,

t-value of |effect|

tvalue of |effect|

b. dynamic stress
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Multifactor Analysis of Mechanical Response of PTFE/AI/SiC Based on Factorial Design

WANG Rui-gi', LI Yu-chun', SONG Jia-xing’, WU Jia-xiang', LI Rong-xin', HUANG Jun-yi'
(1. College of Field Engineering, Army Engineering University of PLA, Nanjing 210007, China; 2. Xi'an Rare Metal Materials Research Institute Co., Ltd.,
Xi'an 710006, China)

Abstract: To investigate the influence of SiC mass fraction, SiC particle size, Al particle size, and their interactions on the me-
chanical properties of PTFE/AI/SiC (PAS) reactive materials, a 2° factorial design criterion was employed to design and prepare
eight different compositions of PTFE/AI/SiC reactive materials, and quasi-static compression tests and split Hopkinson pressure
bar (SHPB) experiments were conducted. Significant factors were selected using the t-value ranking method, and their contribu-
tion rates and disturbance trends were analyzed. Additionally, response surface methodology was employed to analyze signifi-
cant interaction effects. The results indicate that a higher SiC mass fraction positively impacts the mechanical properties of PAS
materials. With a sudden change of strain rate, SiC particle size exhibits opposite disturbance trends on the material mechanical
response. The effect of Al particles on the mechanical response of the PAS material system is limited. Strong interaction effects be-
tween factors should not be overlooked. With low strain rate loading, the interaction between SiC mass fraction and SiC particle
size is significant. When the SiC mass fraction is high and the particle size is small, the particle dispersion state and interfacial
bonding strength can be optimized, thereby improving material mechanical response. With high strain rate loading, PAS materi-
als with a higher SiC mass fraction exhibit higher dynamic mechanical response, and the interaction between SiC particle size
and Al particle size is significant. When the particle sizes of SiC and Al are close, the dynamic response of the material can be ef-
fectively improved.

Key words: PTFE/AI/SiC;factorial design;mechanical response; multifactor analysis;response surface model
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