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Failure Mode Analysis of Heat Sealing Strength of Plastic Packaging Bag

Zhang Hongjing, Zhang Guoqing, Wang Cuiqing
( Lunan Research Institute of Coal Chemistry, Jining Shandong 272000, China )

Abstract : An important indicator of sealing fastness for composite plastic bags is heat sealing strength. Its failure
mode has not been explained in testing standards. According to QB/T 2358 — 1998 of Test Method for Heat Sealing
Strength of Plastic Film Packaging Bag, experiments for heat sealing strength were conducted with plastic packaging bags
of different materials, such as PET/Al/PA/RCPP film, OPP/VMPET/PE film, PET/RCPP film, PET/Al/PA/RCPP film and
aluminum laminated film. Five failure modes were concluded as: heat seal peeling, heat seal edge fracture, film fracture, film
layered, separation and tearing. Analysis on the causes of failure combined with the measurement graphs and failure mode
patterns could effectively guide and improve the production process of plastic bags.

Key words: heat sealing strength; failure mode ; plastic film packaging bag; peeling

PUBRPERE™ . BRI LRV IR SR, RITER
RICRAS T, BRHE DRI 70 FHE B B 1, &

il

0 35l

ISR IRPRINETIREE | BEIISRAE, EAE AR
BPERERIIL S, B AN 5 IR T R AR R
TE—2, FRA Ry HUX AR 11 40 BEA T A6 75 1]
ML R ol R B L S ARG T 1122
B ) — I E 2R AR, B T AR AR LR A Y B

Wi HE . 2015-04-30

&, AHEGSE, (EE DM TSR AR,
BRI B AR R 20 AR A0 AT K LR A AL, i
RENL 25 AR R A e i B ACR . Rk, 2k
HAR A R L RIS A S R — EUR AR AR
7R B i A R B

EZE RIS« SKLLH (1981-), &, MR LA, S AL TORFERE TR, TR Tl R A A, J2 25 1o e A il

E-mail: zhanghongjing@foxmail.com



28 (S

¥ 2015 4F

R REA RS 5 L PRSI R IE D QB/T 2358 —
1998 ( HURHHIE A ARG SR BE IS 7 ik ) ), %R
HEFEA T ARG R B AN Tk, (R RO BTG
SRR R . L, ARETEE T T BE I
BL, X 5 MRS5S G I 25 10 5 MR B4 £
PARIEAT T RG o IR, A5 R LA SR 2R AR
R R AR, I A A R 2R T
W T 5 Rl R A R AT REISUN - DU S et ¢
FAeA T TR M —E R IIE R T .

1 AEEEIRRE

R EH

1) KB FAT, PR b A ] R P B
WHFE AR . Ry w3 AR A A
AR Y BEY . ol B AR R, R LA
FERERRAL A oy, WA I AL 3k 7 o) R A

1.1

ELRARE W R R, I R 7 X — i v IR
52 1) T

2) IR A . & AU s Il B R A RR
oA WDW-05 B 1 7 BRI ML, R
JE4 0.001 mm, FCAITEALLECERM:, ATLLER
I 1 5 ARRRZR , IFREIC SRR A R Hh ARG A dl
H Bl A D

AR P 5 I S 0 4 A 1 AR L5 &
AT, HNad B rh BRI R 19~22 €, WRJEH
49%~52%.

3) BRI IR R A o il 2 A e
WM EMEEE: B4 (poly(ethylene), PE), H
MR PERE ;s 28 B PR IE R NG AL (retort cast
polypropylene, RCPP ), Tiffmili; B ( polyamide,
PA ), RIS GMEM IR, W 2EH]; 95 AL,
RESG NG A R BHIRMERE , WG RY AR WL
TFElE  (polyethylene terephthalate, PET ), REMGINE
A RERALMREE . P E RN (oriented
polypropylene, OPP), REIs#E G MR HEMERE, B
ths RERPESE (VMPET ), HAMEYG. BiEobekig
SHPERE, BEREZE R USRI, SCRER o
sl , HAMERE. B0 ERE . W W
110255 42 45 B Ah 25 PA/PE . PA/RCPP ., PET/PE , PET/
RCPP SEXUZK A, A T Hmb R R b 5 PERE,
A3 4)ZEEER, W ILIA PET/PA/PE.
PET/AI/RCPP ., PA/AI/RCPP., PET/PA/ AVRCPP %, Jy
TR S50 HA W am iE Y, AR, RSk
W JURP T 55 ki FH ) 28} 52 6 Ml o 4 256
4%: PET/AI/PA/RCPP 4514 . OPP/VMPET/PE 4514

HEIE | PET/RCPP Z5#4 15 . PET/AI/PA/ RCPP 451438
FEE . B BHBE SR 52 A I, B BRI K 22 KAV ED 554
BRI A7

FARFE LB AS A R 5 gt b 38 ol R b )
D5l g, AETE 15 mm, 4K 100 mm, FEHEAA
FHAG . TERIG . R E 4 MBS 10
&, REARIECHL, MARFE R A L, HER
AR ZEICRR . 25 . [MTRE AR A,
1.2 RETE

1) FTFF AL R+ 7 BB IR AL, Fil 3k
0.5 h, SRJEXHRIEHLIE TAHE

2) P 7 RIS ML AR JE ] 5 50 mm, K
RFEARE TR s, FTHFA 1800, HE iR 4 it
57 BRI IR AL 2 i — A% BB e fE Je Horfr,
FEFE AR SR A Ak F AN 5Z TR

3) WESRI RS, e e s B
300 mm/min®;

4) RIIF G, MBI F ke f AR T AR 1
IR

ARAEWTTEJC L, HGRFEVERE . IRBe 45 A
10 MR AT IE ISR B, BRI N/1S mm
Fon, W2 A S .

2 RBEEREHH

X3 FH B S5 RIS [) 25 0 52 45 3 H T 8 1 . 2R 4%
FEAAG SR EE VA TR LSS, 198 1 5 R iy 2R 3%
B, RPPAERR . Al RS .
A2 Ao iE e
2.1 AHERE

FED A PRI A A SR B o I i i
K IUEE 5 PET/AL/PA/RCPP S5 H:)28 Z ASKE 55 N 1 Ak
I 2 2 A8 S 2 I, R R RS AR 3R
ERFNET, DR B ) SR R 5 B Y R
M B 1 BRI AR S A R R e i e, K2 B
7N R R

80

60

401

R H3/ (N« 15 mm™)

1‘0 2‘0 30
A5 /imm
1 RHEIEHMER

Fig. 1 Curve of heat seal peeling
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Fig. 2 Failure mode of heat seal peeling
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Fig. 3 Curve of heat seal edge fracture
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Fig. 4 Failure mode of heat seal edge fracture
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Fig. 6 Failure mode of film fracture

L S TR TR T R T 0, 32 SR 2 v A
FEAC Y B 171 33 B 25 5 B A 1 (B — LR R
M 0% 30.48 N/15 mm, W S {EPREIE K, XIEE A
SRR BT B B s BB 3] 56.27 N/1S mm By Bt ¥
PEASTE W By, 2 R AR b, v B v fif 4
K1 47.85 mm, BN R, SRS A5
PREFSELF, AERE B3 30 mm Ab R A MY

T 8 T T SR IR G 1 R D], T R Sy v R g
ZERE R BRI A 0BT 7 BAR B I B 4
2.4 HESE

TEM 25 A R B A S R R R, &
AL PA/RCPP 454 TR 3t 11 4 — ) =i 79 0] ] isf




30 1 %

¥

2015 4F

RAGY)Z, WIZMRAEE O Nk R IR, Bk
HR B AFR N “WIRENZT o BT BT /s ke il
MEMERE, B8 TR AR A

40

w
(=3
T

MA3/ (N + 15 mm™)
—_ (%]
= (=]

10 20 30
ASF/mm

B7 BESEHEE
Fig. 7 Curve of film layered
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Fig. 8 Failure mode of film layered
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Fig. 9 Curve of separation and tearing
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Fig. 10 Failure mode of separation and tearing
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