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Root Cause Analysis on Delamination Failure between
Coating Film and Paper

Deok Bo Lee

Reliability Technology Management Research Center, Korean Standards Association

Abstract

In the calendar and the advertising 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 caused by shape of filler and their growth caused by contraction of

paper.
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Table 1 Delivery time of product

Year, Month First delivery Second delivery
2002 2003(Winter) 2003(Spring) 2003(Summer) | Autumn
Classification Oct. Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Oct.

Coating §
(delivery time) ’Q\\

Occurrence void
(Microviod)

Growth void
(Begining
delamination)

PLALIA LA AAISA IS,
o
A

Delamination NN
failure t§§
) Table 2 Characteristics Papers
D.-A Co. D.-B Co. F.-C Co.
| |Weight 12.44 13.05 14.86
B : (g)
| size 210.60 210.60 210.60
L | mm) | X2o785 | X297.55 | X297.55
§ Color White White White
i i | Cost | 180,000/ 250,000 / 600,000 /
Delamination '| | (%) | 500 sheets | 500 sheets | 500 sheets

Fig. 1 Delamination failure for
domestic product made in
D.-A paper company

Coating fﬂ:}l(lzpl-«w

(a) D.-A co. (b) D.-B Co. (c) F.-C Co.
Fig. 2 Comparison between product of delamination failure and product of
healthy (X 200)
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Fig. 3 Coating surface in domestic Fig. 4 Paper surface in domestic and
and foreign product observed foreign product observed by
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(a) D.-A Co. (b) D.-B Co. (c) F.-C Co.

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

(a) D.-A Co. (b) D.-B Co. (c) F.-C Co.

Fig. 6 Structure of pulp in domestic and foreign product observed by SEM

Table 3. Component analysis of paper surfaces using EDX

Element | Line |Weight(%)]| K-Ratio Cont./s | Atomic(%)

O Ka 51.21 0.0620 40.73 71.98

Mg Ka 1.25 0.0050 7.47 1.16

D.mA Cof—; Ka 0.76 0.0050 8.14 0.61
Ca Ka 46.78 0.4388 491.31 26,25

0] Ka 55.356 0.0717 31.21 75.46

D.-B Co. Si Ka 1.03 0.0068 7.34 0.80
Ca Ka 43.63 0.4078 302.51 23.74

O Ka 42.93 0.0473 20.60 63.86

F-C Co N? Ka 4.29 0.0115 10.12 4.44
’ ) Si Ka 1.43 0.0094 10.11 1.21
Ca Ka 51.35 0.4841 359.45 30.49

A AXPE =4 BARSE 94 CAME T g 9] ThA o] & o]
Hx el Moz 7tAo] 714 Aua Az 5ol xth(Table 2 costy
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Fig. 7 Weight and contractive ratio in papers
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Fig. 8 Mechanism of delamination failure for paper made in D.—A Co.
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Fig. 9 Comparison between failure product and healthy product
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