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Root Cause Analysis on Delamination Failure between Coating
Film and Paper
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Abstract © In the calendar and the advertizing catalog, the surface is usually coated by coating polypropylene film. The
delamination failure of coating film depends on surface roughness and quality of the substrate paper. In this paper, the
mechanisms of delamination failure between the coating film and the paper is investigated by using the root cause
analysis as one of techniques of reliability evaluation. The papers used in failure analysis are three kind products made
by two domestic and one foreign companies. It found that the main causes of delamination failure between the coating

film and the paper were the creation of microvoids cansed by shape of filler and their growth caused by contraction of

paper.
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Table 1 Delivery time of product

ear, Month First delivery

Second delivery

2002 2003(Winter)

2003(Spring) 2003(Sumrmer) At

Classificatio Oct. Dec. | Jan | Feb.

Mar.

Apr. May Jur. Jul. Aug, Oct.

Coating
(delivery titme}

Qccurrence vaid
(Microviod)
Growth void
(Begining
delamnination}

Delamination
falire

Fig. 1 Delamination failure for domestic product

made in D.-A paper company

2.1 HEES AE
2 AxlY 1FAZ 2HET YED g
o mabdEE thed 2u
1) AZE BB AL 3o Ak 29 F7
019}
2) Dol LolE AT ATr} Be] B4 @
90,
3) BolE AT G Fold) Topx ATHTY 7
7} A7 AR,
Y Bg A gow A B %
ek
B) FEe] gl Ahe] Aud Aeeln), Pu
So] Zrem) M@ =L Bskn BB AR
29 ¢EE FLRT BT FE7 & AR
2090

£ A1RAe)

22 HEAZI

Table 2= =u] AAlY RFA=E ZHF FE=
29 FEAZIE et Table 1o Yebd A
I o) AEY TR 20009 118 2&0)|n G F
2 1149 F&dd gk vhe)rh =z @l A7)
€ 1149 gl A - sk 20039 29 g
A gtg]el] ogh spo] HHIEGT 23 YEAE
AY 12k GEA 719 vl 48 vehi it

Table 2 Characteristics Papers

D-A Co D-B Co. E-C Co.

Weight 12,44 1305 1486

(&)

Size

2106029700 | 210.60><297.55 | 210605 297.05

(rnm)

Colewr White White White
Cost 180,000 / 250,000 / 800,000 /

(¥ 500 sheets 500 sheets 500 sheets
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Coating film{FT)

Coating film{IFF)

{a) D‘— coA

(by D.-B Co. {c) F.-C Co.

Fig. 2 Comparison between product of delamination failure and product of healthy(><200)
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(a) D.-A Co. () F.-C Co.
Fig. 3 Coating surface in domestic and foreign

product observed by video-microscope

(a) D.-A Co.
Fig. 4 Paper surface in domestic and foreign

() F.-C Co.

product observed by video-microscope
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(a) D.-A Co.
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(c) F.-C Co.

Fig. 5 Paper surface in domestic and foreign product observed by SEM

(a) D.-A Co.
Fig. 6 Structure of pulp in domestic and foreign product observed by SEM

(ty D.-B Co.

ic) F.-C Co.
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Table 3 Component analysis of paper surfaces using EDX

Flement Line Weight (%) K Ratio Cont./s Atormic(%)
0 Rz S1o1 00620 003 108
Il Ka 1.25 00050 TA7 1.16
D. 4 Co. = R 076 00050 514 04l
Ca Ra 2678 0438 19131 %75
O Ka 5535 00717 31.21 7546
D. B Co. S Ka 100 00068 73 0
Ca Ra 1BE 04078 10251 %74
0 Ra 50 R 2060 B0
Na Ka 4.2G 00115 10.12 444
F. C Co. 51 Ka 1.43 00084 10.11 121
Ca Ra K 041 045 049
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(a) Structure of filler

Fulgy layar #

= Aedneskes

() Process of adhesive and color ink

J

l. A:b- -fg_gj ﬂ‘w.’.': .\"":i. ‘*ﬁ"%",m?_-- )
AN R X N

ey
w

{e) Generating vatical force caused by
compress force

ﬁ::'-m_iﬁk‘xff%-f',\’
";\: icrowsid «u;f
“ .'-'--Z'-:V?\ li\\\"g\ﬂ.: -----
= . — > oshieg M
{c) Microvoid occurrence
Coatlpg film
L ] Delamination
b Adhesive

=)

Conatriction paper -

(f) Combining mocrovoid

Fig. 8 Mechanism of delamination failure for paper made in D.-A Co.
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Comtraction

(a) Failure product made in D.-A Co.

(1) Healthy product made in F.-C Co.

Fig. 9 Comparison between failure product and healthy product
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