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Effects of Sanding and Primer Coating on the Strength of Joints
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Abstract The use of bonding gradually increases to the fastening of two or more components. This study
used sanding and primer coating to improve bonding strength in single lap joints of aluminum and glass
fiber reinforced plastic (GFRP). Sandblast and sandpaper were used to sand the surfaces of aluminum
and GFRP, respectively. In addition, polyurethane and polyester primers were coated as primers on
aluminum and GFRP, respectively. An epoxy adhesive was used in bonding. As part of the study, failure
modes were observed on surfaces of specimens after tensile tests. The results showed that an adhesive
failure occurred in most cases. However, cohesive failure occurred when both sides of aluminum and
GFRP were sanded, and the primer was coated on aluminum. In this case, the bonding strength was the
highest. Both primer coating and sanding improved bonding strength. However, bonding strength
improved more by sanding than by primer coating. The results also show that the surface of aluminum

had more effect on bonding strength than GFRP.
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Aegete Slol BAES SiAIstel, FRulolt 447
o} 2R 59 AHgol W3 B/t k). TR
AR} A8l Heta TlEo] F2 A8sE 8HE
AT 4 G ol £ W Aol dhat A7t
wol 953 ek

80l Hjste] FHAZ AT o] A WA FHS
ol o3 BYS Haokd 5 ke gloltk. T WA
e Az A vlad 987 T % ke Aol

28 AHAP] el thedt 2L A7t A
of Stk UBS HL 2919 BN A2 F A%

AY-E Aot 71418 E4S F7FIATH2l. P. Galvez
=2 7H/ekAa8 735 Bk g (CFRP: Carbon Fiber

Reinforced Plastic) H&F ZQIEOA Zg2dgt (PU:
Polyurethane) F2HA|9] TS AFSIATH3I.

S. Budhe 52 200995 2016W7HA] s g2t
ZRIE| gt =& AESt, ZRIES JFS 71A=
F92 WWESE =9J6litH4l. V.H. Martinez-Landeros
T2 HFA MY A HRF CFRP 1240 #HT CFRP
A9 F2A Y & JF 4ol g kst HA
29 JFS E45tATHE]. V. Anes 52 Wl W2 2
oA o] A7 FE XAES] JAFYTE Y3t
[6]. X. Shang 52 B3 &A1 o835 FZF RAE
A AR s FIA71E 1Btol s AESISITHTIL
olfgt e HAAY AEE =oli! 88 5 &
2A7]= ol 7199ttt

0|7 52 olF &A1Y solBIE XRIE Hi3]
ol52 7IHte 2 o A ATSATHE. G. Jeevi
T2 At BT 9 AT T2 torst -S-8Eokol|A
A& 71e9 H2 SdE HESITHIL

2 =RoAe ¢FuE/AU4S A3 SRHE
(GFRP: Glass Fiber Reinforced Plastic) @ #HZ
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< & "oz, 22 MEERAELL MEHO|HE AR
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2. AN HIE

2.1 AHO| BH X2

2.1.1 Mg

Az EHO =S AZSHAY Az 2H| WY
3, vk, Wade 27 she S EAEEa
ettt ofehd B =94 o] AREH =914 #
A2 WY F sl Mg He#lE o-8ste] EHA
2lE She WA o= MESSAEY AR 55 B85}
Y.
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olo] HJs] MESTAES A8, HA| HEo] AR
o thstel WS sk Zo] ofct.

iro=
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SRAES} ARE olgstel MY STt F A9 w
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=
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2.1.2 D20|H =X

Ao EHATE 93t E e o g nelo|rE
x4 Qtt. 2 AolAe dFulsd GFRPOl Zt
7} el dgt 9 ETjolAE A melo]HE ARSI

Al ol @ HEO|L fEo] ittt Zatolurt &
Zrlojx ot F&E P adE 7 = gl7] o
Fol|, ZafolH = Ao WL AH5}Ich AZoll=
oA &} ofo|AZRTE (Isopropanol)S ARE-SHFTE.
O ECE HH AH3t o]F ofo]AXZuHs-S 0|85t
of o] AlFS ARt

=g 257] YsliA metojuof AAE A8
o}, 3|AAZE MEK (Methyl Ethly Ketone)E A8t
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[Table 11.

Table 1. Curing conditions and diluents for primers

Curing Condition
Primer Diluent
Temperature (°C) Time (min)
Polyurethane 150 10 MEK
Polyester 150 10 MEK
2.2 NH

2.2.1 Amo| 7

Al F71E5 ZAAsH| {st] ASTM D58683%
ASTM D1002& FI3IATH10,11]. S FA9] &7
oy EPe MEBSAES] ofF7] Wi, YRulE
3} GFRPO] 57418 % 3mme ZRsIcHFig. 11.
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Fig. 1. Test specimen dimensions (mm)
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Fig. 2. Test specimen
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8719] EYgt AlHo] FAlof| AFEHEE sHrt. E3E
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£ Apdo] o]y A& sielth

2|29 At shg BEEZ AR AZTH AEoA
HA&A 9] Azt o]Fo] A 4= IEE 19t o] I
A, 7HliAe dgo] dASIEE Aua ool R4S
P DG RASHAT A1 Fget 72 Al
MCT (Machining Center Tool)E o]-&3sl4tt. *]19]
A&(Fig. 3]0l YeRHSI

()

Fig. 3. Jig to produce specimens of single lap
joints (a) Jig without specimens (b) Jig
with specimens

Fig. 4. Test equipment (a) MTS 810 material test
system (b) Test specimen in hydraulic
wedge grip
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& olo] melolole] Atg o3, mefolr] A

2 HR=E H| WSkt ASTM
D58680lA= Z12+e] Aol 571 oid9] Al| A& |
21511 QITH10. # Aollxls e 9ol 770 Al
HE ARgSto] HAPEE FSt3itHTable 21

Table 2. Test cases and number of specimens in
each test case

Primer
Sanding No |PE on|PU on| PE on GFRP and
Primer| GFRP PU on Al
Al NS / GFRP NS 7 7 7 7

Al NS / GFRP SP 7 - - -
Al SB / GFRP NS 7 - - -
Al SB / GFRP SP 7 7 7 7
- NS: No Sanding, SB: Sand Blast, SP: Sand Paper

- PE: Polyethylene, PU: Polyurethane
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() PU on Al
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Fig. 5. Fractured surfaces of specimens where
aluminium is sanded with sand blast and
GFRP with sand paper
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Fig. 6. Fractured surfaces of specimens where
aluminium and GFRP are not sanded
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(b) Aluminium without
Sanding / GFRP with Sand
Paper

(2) Aluminium with Sand
Blast / GFRP without Sanding

Fig. 7. Fractured surfaces of specimens where
primer is not used before bonding
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. Bonding strength when both surfaces of
aluminum and GFRP are not sanded
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Fig. 9. Bonding strength when surfaces of

aluminum and GFRP are sand blasted and
sand papered, respectively
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NS : No Sanding
SB : Sand Blast
SP : Sand Paper
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NP : No Primer
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Bonding Strength (MPa)
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Fig. 10. Bonding strength when primer is not used
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