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1.1 HR5EE
1.1.1 SEBHE

(D) BH: REWBH (FE S0 mm, EE
100 um), RERREEEEBRBS,

(2) REMR : PTFE LR (B8 60%, #3T
B HXK Si0: (YKL 30 nm, AIEIB=RME).
DEF (FBFRREBUA, BSRRAREM.
1.1.2 RESE
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Q) BRME (RERE 400 C,IFRBE L2 C),
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S SU8010),

1.2 :xBiFit
1.2.1 XBBERSEKF
XBFEITHOMRESIT =KX DOE X, &R

TEER/A : B (1998—), 4, BB TR, A8, +
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(D) SRHEE (A) : 0.2, 0.9, 1.6 m/mino.

(2) BHIEE (B) : 340, 370, 400 C,

(3) PTFEZE (C) : 20%. 30%. 40%,
1.2.2 PEETE

(1) BEWIMN: FEMIDSNSN (BL,
AFTNEENIME RE), SEEE 50 mm/s,
HAEE £0.5 um.,

(2) AlBREFREMES  FERINN I
1), MRSk ASTM D638 (R,
1.3 RHIZ5MaEMNR
1.31 FRHIZEER

(1) RIS : 38 PTFE IR, 493K Si0: DB
FIRLEBIRE, BE DB 30 min,

(2) #RMIYR : EABRNATN, BHRTEE
0.050 £0.002 pm,

(3) B : FIRERE TEK 60 min, FHREX
2.5 °C /min,
1.3.2 e A&

(D) EEWIMNE : WEMSRAA[EOME,
FHIBERE 50 mm/so

Fin T FITL &

P 1

B =51

FITT

HE

b e

& 1

2025+ %51%

2 gy

=i A

Fos

-

4 R

IZ5&k&

PROCESS AND EQUIPMENTS
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1] EETEIOEIE

bl FEEEE SR

(2] FWonAaE!

B2 RERABRRER

REEEFINRE, BHRERN, REEEHNET
B, BRENE (<340 C) By, RERE (>51
um) , SEBBFERIE; BRENS (5400 C) B¢,
RRECESBRIWEE ; RIEBLKREA 370 C, I
WREBEA 0.05 pm, REHEB.

(3) PTFESEXNAREBRENEI : PTFEZS &
SREEERRILXA, PTFESELH, REEE
WIEB . PTFES 8 (<20%) 0, RELE
(<47um) ;PTFE S G (>40%) i, RELE (>52
um) ; F{E PTFE S84 30%, WIHREEENA 0.05
um, REIEB,

21.2 EEHHURESH

(D RMRENEEHIUNEN : REIK
(<0.2 m/min) B, EEHIM<0.016 mm), TJAE
SBARBRRPIERED, BEXEBPMERE ;
RENS (>1.6 m/min) Y, RERIBDDY, BEEHI
MdE (=0.016 mm), ENEBRREMNEE LF,

«34 .

BEESIREKARS, EERBNIZISHENLRINT;
REATREA 0.9 m/min,

(2) B EREEEZN PTFE VERMANERSIZE
BEMTF 350 CTHY, PTFE XT2 B/, EENIM
% (> 0.016 mm) ; BESTF 400 CH, 4K SiO-
JERFEEAR, SEUREMMIZN, AlBEERT.
BMMESERE: REBHREN360~380 C, LAY
PTFE BB, AREEENY, *BLZE, I
rENBMHRENIRS,

(3) PTFE S EXNEENIMHEIN : PTFESE
WFRBEEENIUDEZNRE, SE 20%~40%
2 BEENIUNBEBERRTF,

21.3 H@BREFWEESN

(1) RHRENABRENZN - RARE AL
BREBRAZM, BERTRENR, ABRES
fo HARMRENLS (>1.6 m/min) §Y, RHBREMR
F 1.5 MPa, EESZINNBIREMERLLE,
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(3) PTFE S 8WHBREHNFIN : PTFE S 88X
FHIBEEZ ORI, PTFES8HUS, AIBRENS.
ERIE PTFE S84 30%~35%, IWIAIBEEIDENA
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ESBATHE, HDIMER, SRHRE (1.6 m/
min) + {E PTFES & (20%) : RMESHER, BT
RERBIUBCESBUEIZE, 9IMET,.

s : PR (0.9 m/min) 55&FXP PTFE S €Y
RESF &R T S B MN ,

) BRRESPIFESENROIER: §&
)EE (400 C) + SPTFEZS & : EANEE N,
PTFE JHBERRM, BRENXMSBIY IR,
2.23 HNPBEXEERANN

(D) AMRESEHURENROER : HRHR
£ (0.2 m/min)+ §EHRE (340 C) RNEHLRED
BRFHMEREB. DRARE (0.9 m/min)+ PEF
B (370 C) fPREFIMN (4.0 MPa) , BRIFTHD
SRMRE (1.6 m/min)+ SEHRE (400 C ) §YHI
B2 E PR

Q) RMHRESPIFESENRAER: &
PTFES 2 Q0%) + B3R Mm3EE (1.6 m/min) B
PR ERIE (<2 MPa) PTFEREESHNRBLESE
55, @RBIUINBITRIE. S PTFESE (40%) +1{§
RRE (0.2 m/min) WWHIBERERS (>6 MPa) :
PTFEA AR BAOBENEHNT, BRELKIEE
BEFHE, D% (0.9 m/min) + 3 PTFE (30%)
BEIAZEI 5 MPa, FETEESDEI.

) BHRESPIFESENRGIEABE : &€
PTFEZE (20%) + SERE (400 'C) BIHIB
RBE (<2 MPa), PTFERRUEBEZEZHRBE. B
PTFE ZE (40%) + SE/IRE (400 C) BTHI{BIR
B (6 MPa), [lL8Y PTFE IBRIEKMNE, B8R
OJRESBEKER,
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REMESRSE (>2 800 MPa), EEHKIRE (340
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TR,
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2.4 BRBESHL

XAMKBEH T ZSHRBSRIRA

(1) SRAFERE : 0.9 m/min.

(2) BIRE : 370 C,

(3) PTFESE : 30 % ; WEXYFKE, BEEY
MG BOUAE] 0.050 mm=0.003 mm , H{BBEIKXF] 9.0
MPa DA . SBHREIXT 2 800 MPa DAk, JELURT
100 m, JURBRERS,

3 &ig

(1) DOE I3 BRULK PTFE EE SRR
T2, RESHEEN . iRMRE : 0.9 m/min, @Y
BE 370 °C. PTFEZ& : 30%.

2) RMRENEEENROERAXNRENE
NEMEE, FEBEHILIZE0.

) MEBHAREBRERNEENIUNNE
MEE, BEHOM (RZE) TLUAF 0.050 mm=0.003
mm, HI{BEEIXF 9.0 MPall £, BHERSILE
2 800 MPa L, ZERHIUREESIRT 100 m,
SEARFIIWMNA,
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Research on the optimization of PTFE-based composite material
coating process based on DOE

Du Zhongsi, Li Pan
(The 46th Research Institute of China Electronics Technology Group Corporation, Tianjin 300220, China)

Abstract: Polytetrafluoroethylene (PTFE)-based composite materials have found widespread application
in coating applications due to their exceptional chemical resistance, low friction coefficient, and excellent
thermal stability. However, optimizing coating process parameters is critical for enhancing coating thickness
uniformity, tensile strength, and elastic modulus. This study employed a design of experiments (DOE)
methodology to systematically investigate the effects of coating speed, curing temperature, and PTFE
content on coating performance. By establishing a mathematical model, the optimal combination of process
parameters was determined. Experimental results demonstrated that the optimized process parameters
significantly improved coating thickness uniformity and mechanical properties. After optimization, the coating
thickness uniformity (range) reached 0.050 mm * 0.003 mm, fensile strength exceeded 9.0 MPa, and elastic
modulus exceeded 2800 MPa, providing a theoretical basis for the industrial application of PTFE-based
composite materials.

Key words: PTFE; composite materials; coating process; experimental design (DOE); tensile strength;

elastic modulus
(R-03)
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