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Properties of Process Material for Surfacing of Resin-based Composites

AI Qiu-shi', WANG Wei', ZHU Li*

(1.Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2.Chengdu Aircraft Corporation, Chengdu 610000, China)

ABSTRACT: The work aims to improve surface evenness of fiber reinforced composites before painting, and guarantees sur-
face conditions of paint films. To-be-painted surfaces of the composites were finished with process materials. Three kinds of
process materials including surfacer, pinhole filler and sealant were used for surface finishing of glass fiber-reinforced re-
sin-based composites, and then for painting matched protective primer. Process properties, adhesion and compatibility with
coating of the three process materials were evaluated by testing curing property of finished materials, adhesion to substrate and
paintcoat, and coating system consistency, and comparing surface conditions of painted composites not finished by process ma-
terials. Effects of such defects as pinholes and pits on coating appearance could be reduced effectively by finishing the surfaces
of resin-based composites with pinhole filler, sealant, or pinhole filler and surfacer before painting, and the adhesion between
paintcoat and substrate was over 15 MPa. The three process materials can be used for surface finishing of composites before
painting and improving of painted surface states since they are consistent with primer, and they have no negative effects on me-
chanical properties and medium resistance.
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Tab.1 Application status of surfacer

Application Application site Material trademark
Boeing Radome and PPG-DeSoto
737/777  other composite parts  ( CA8610A/CA8610B )

Boeing 787 Carbon fiber composite Akzo Nobel

J parts and radome (8W5/50C)
Airbus Radome and other Akzo Nobel
A320/A380 composite parts (8W5/50C)

@Apply top coating or antistatic coating

@Apply primer coating or antistatic coating
use fillerif needed
(DUsesurfaceror sealing agent film

Base (resin matrix composite)
Use filler if needed

K1 REBEEMESRZERERERER

Fig.1 Schematic of surfacing materials and coating system
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Tab.2 Features and application requirements of process materials

Process materials Features

Application

Quick-drying and airdried, one-component, good wettability,

Rub filler into a small area,

Filler casy tf) fill the plnholg, good cqrnpatlblhty with composite dry 30 min and wipe off excess.
material, resin or coating material.
Two-component polyurethane resin, easy to sand after drying, Spray or rub to form a film, fill the depression,
Surfacer applied to aluminum and composite, filling the shallow crater airdried or accelerate drying (60 °C, 6 h) to cure
or depression(d>0.25 mm) or ponhole(d<0.25 mm) sufficiently to sand.
. Two component, epoxy resin basg, two-cqmponent polygre- Spray, dry to form a film, airdried or accelerate
Sealing Agent  thane resin, easy to sand after drying, applied to composite to

fill crater or ponhol.

drying (60 °C, 6 h) to cure sufficiently to sand.
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| Rub filler into small area | (a)

|

| Dry 15 min to 30 min and wipe off excesss |

v
v v

Filler not required if no Filler required if
white specks appear white specks appear

!

| Apply surfacer |

| Spray sealing agent after sanding | (b)
| Filler required locally after drying |
v }
Filler not required if no Filler required if

white specks appear white specks appear

!

| Apply sealing agent |

K2 T 2Rk T T 24 5%
Fig.2 Construction process steps of process materials: a) ap-
plication process of filler and surfacer, b) application process
of filler and sealant
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Tab.3 Drying conditions of process materials

Material type Air drying Accelerating drying
Surfacer 48 h 60 C, 4h
Sealing agent of spray type 48 h 60 C, 6h

TG B LG B PR R TE U, A I A e e 3 1T 5K
NI, TEEX AL IE R, PRI, X
JRE BT S R LR [T AL, FERT 9% ) o SR THIME B A
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JEAA R THT EWER R, F T AT E R AIBRIN L o

22 FREMBEBEIZHMHNRENFIEER
A1

THIREE A (30£2) um, KB T ZHERE
FE R (30£5) pm (FTEEARFRHT ), H06-0371 i H 5 4%
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Tab.4 Pull-off adhesion of common protective primer
HO06-0371 with surfacer applied

Serial Fracture Failure mode Graphical repre-
number  strength/MPa sentation
Sample 1 19.0961 Joint failure Samplo 1-5
Sample 2 19.4491 Cohesive failure L
Sample 3 19.5000 Joint failure
Sample 4 16.4703 Joint failure
Sample 5 18.0802 Joint failure

* 5 RH Surfacer B TB06-9 ¥ E A KB BEREKZE
FI 7 Bt & 71
Tab.S Pull-off adhesion of zinc yellow acrylic polyurethane
primer TB06-9 with surfacer applied

Serial Fracture Failure mode Graphical
number strength/MPa representation
S e 1 509804 809% cohesive failure,

ampie ' 20%joint failure

Samplc 1-5

Sample 2 22.2622  Cobhesive failure
Sample 3 16.7439  Joint failure
S e 4 21.8249 70% cohesive failure,

ample ' 309%joint failure
Sample 5 18.5617  Cohesive failure

x 6 IABRE LA H06-0371 & AR KRR I
Bt & 71
Tab.6 Pull-off adhesion of common protective primer
HO06-0371 with spraying sealant applied

Serial Fracture Failure mode Graphical

number  strength/MPa representation
Sample 1 15.1857  Joint failure Samplo 1-5
Sample 2 15.3789  Joint failure

50%cohesive
Sample 3 19.0121  failure, 50%joint

failure
Sample 4 19.6546  Joint failure

Sample 5 15.7090 Joint failure

®7 MABREEILNG TB06-9 H#E W KH R REEK
FHFFHIE S
Tab.7 Pull-off adhesion of zinc yellow acrylic polyurethane
primer TB06-9 with spraying sealant applied

Serial Fracture Failure mode Graphica.l
number  strength/MPa representation
Sample 1 16.6904 Joint failure Sample 1-5
609% cohesive
Sample 2 17.6765  failure, 40%joint
failure
Sample 3 18.1916  Joint failure
659%cohesive
Sample 4 15.8828  failure, 35%joint
failure
Sample 5 15.9191 Joint failure
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