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Polymer-Coated Steel: A Green Revolution in

Metal Packaging for Food and Beverage
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Abstract: Resource saving, environment protection and green safety are becoming the mainstream factors in current
packaging developments in the world. In order to conform to the developing trends in packaging industry, the traditional
classical metal packaging has provided a revolutionary product of polymer-coated steel in the early 90s of last century. The
constitution of original materials, structure characteristics, production process, can-making performance and its application
prospect about the polymer-coated steel are briefly described and summarized. The unique advantages of polymer-coated
steel could meet the various demands in the 21* century packaging and would trigger off a green revolution in the applica-
tion field of metal packaging for food and beverage in near future.
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THIERBE, T -
(A R 13 %maﬁm%g
Efﬁ%@ﬁﬁﬁo %E%%ﬁ \0.005~0.025 um \
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B2 SRR R

K G AL JZE A Hi1 #HEWEEHATERE
VWIRZ4H A, WK Fig.1 Schematic diagram of

1| e, structure of tin free steel
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Table 1 Constitution and properties of tin free steel

% B =953 5 ‘ﬁ\ BE _
e T ks TErma, 5
1k A LR
SIBEZ 50~150 mghn? N zéimmﬁ’@w
Y FEAR 0.1~0.3 mm G40 gggiﬁg@gg

A TR B v T S D RE s K & AR BE
AACRE B g FEAR pd [ N BE AR v A R Y 2 B
PERE « PrUUBSBER RS AN R R SN T2
MRS R B TFS BB B = BT

F2 BB BEFTFSHEERE
Table2 Layer volume of TFS produced

by foreign producers mg/m’
I &8 %2 5K & ALY )2
CORUS 50 ~ 140 7~35
ArcelorMittal 50 ~ 140 7~35
Rasselstein 50~ 140 7~35
JFE 50 ~150 5~35

R IR IR, DR R D A R
Pt TRS K275 . (LS R WG N T8 Bk TS 9
B EORIEE E A, a0 H AR TR B W] JFE
T DRD( Draw-Redraw ) EE it 8 % Universal Brite
Type FKGREBH 120 mg/m®, D 15 mg/m*.
Toyo Kohan 8 HRAK I £ (1 TRS HAR , 4:J@ 5% 100~120
mg/m’, HKEEAMD 11~13 mgm?, WA DEEIEH
H100~150 mg/m?, #KEEH 10~15 mg/m**.
1.1.2 BEAER

LB A 7 P s 1) 5 — 28 T MRy v 20 1
JiE, HAERERE S 2 B A PN S RE T, ESA
(i) e NS ) O SRR PR BB S . DA R JHE X A ik
BN Y RAFRLIE , RN, 7EEEE RN A
A5 SR N DR T L e B B XU o [, fE R
fil i il 7% A R L R RN O RIBE TS, DUPR R R Y
MR B A o e HE R R, BB R
FERE S iAE 25 1B, BAT R AR 1 .
Pk, T B AR R 8, AT il 2 A O
BOR, B IR R Z ) pp ( polypropylene
KM ) FIPET (polyethylene terephthalate, ZRXJ7R
TR TR ), HBARRE ISR 3 FrR .

*x3 REEENEK
Table 3 Characters of polyester films

W 44 Bk T a8

T A ZBHmIEA R, A% Trs WA BIRRR T .
PR AR A 7 T2 — ek S Tk —
TR0 IV H B AR ] I 9 i A S A OK B R A
WL — L R R R TR A R R A2, 2R
TR AR BB R AL PR BOK B AL 2 . A
SRFAMRR 53k, e i 8 A 8 T B AR A )
WFFERNL, A RUK S AL B B R AL B R, BN
FRGE FH A A TR R R A B N 5 o JRE Ak B B
7= ahtl, EAIRERI S fE s, SR sIE T

PP RO A TEYE . RECATE R SRR AL B AT BRI
PET  JUEMME. PIREAME. BEEE ST, MBS . ZRppRAbH T B

MEERE , I Z BV A E R, A
FH R R 0256 FH 4 €6 RSERIRR S 6 o 3 1) B Ry 35
JEE, RESMEE M fE T BN 22 Ry R, Hoh i B Y )2
JE—BN 12~40 pm» FIBER 13~38 pme M AL
BARE, HETBE BB A 7 328: TR
M (L5 PET-HOMOPET+ IPA ). T — AT
HERIE (M2 HOMO PP/ W2 etk pp+ UM PE ).
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1.2 BERENEN
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TRo FHIEN 2 AT, O RESER R 5 A A T PN RE R
24y, FTRENRE R IESUZ S5, A TFAhZ
) e B — P T LA AP (AL R E
BH8 BEEEAE T s 40T P02 B850 EZ40E R 5
BB R AR R RN P DR RE . AR IR
JE—FBAE 15~20 pmo FTIESMEE Y 5[] A BE— A ]
FeRe s RANZ N, HNJET BA RAFA
PERE, X T st BE AR VE BB 2K M2 N Ao
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Fig. 2 Schematic diagram of TFS laminated films
on both sides
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Fig. 3 Schematic diagram of cross-sectional structure of

Degree of crystal orientation

polymer-coated steel
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Fig. 4 Bonding model of TFS and PET
Masao Komai 57!y, BEERHR S K& A2
MRS, —Jr IR R AR, R TS A R &
P, 8K AN ZBERAE 5~20 mg/m? /i R
P, 20 mg/m® KA EAIREAEEMEAL 22, HRRUR I T
0§ PET BHEEHGR , A RradE A LR EREAS
JRT B R 2B, 2Ky AR IRAE T MIBR YA T,
B 5 AR5 B AR ER A R R B ASVERE . T AN Z545 7K
A A B 5 2 TGO 5 ) ko 7 Ak R R RE 1Y
SO o A R RE sk T B R v, B AR T
FRRERE B S MR . A | AL Bl E R A 1T 1) £ o
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Table 4 Surface status of TFS produced by
foreign producers

i R = R /um
fine stone 0.25~0.45
. s stone 0.35~0.60
ArcelorMittal
M 0.80~1.20
B =< 0.35
fine stone 0.25~0.45
S stone 0.35~0.60
Corus heavy stone 0.50~0.70
M 0.80~2.50
B 0.25
stone 0.40
R super stone 0.60
JFE M 1.00
B =< 0.35
R fine stone 0.25~0.45
Rasselstein stone 0.45~0.60
M = 0.90

TE: B Fm SR, TERA A LS G 18 1 U T 5%
BIGRRI R A RE; R FRABRE, TERA—EI mIEA
LS A B JE AR BB R R BRI M FRRIETOEHE.

2 BRBEHEFTIZ

T R A T AR TR 1) LA O T R F
FUNEBMG, BOEARVERIR . AT R AR ILEK . BT H
B HANEELL Koitt NSEAFIEARNGL, T 1987 4F
HT, s a WM. EHACYIE, T A



12 1l %

T 2012 4F

Bt AR A 7 RS B ARATIAE A, ARSCRAARTE

PR AHS 2 SR BIBRAE 2 (DLIR] 5 ) X IRk Y A
PR R MR R T 4 . B s IR, B

JRAEKR (4 A 7 2 R B AR BT TR A . IR R
WLFTEEASIN | BRI BB IT . WAIsoT,
Ty Rl DNRE R HE SN E 5 645 07 A s X Sk T BN <01 G
ﬁﬁﬁmm&Eﬁﬂﬁﬁﬁmo

i3 ‘n‘fLi’??ﬂJ [543

BRI
* i

FEJ’?&

¢ \
ot M X apn BIRYLIT %sm e, Ll
%~ ;”,H ‘V‘
b8 i
SR 10 000/ £ Bl 200 m/4y
T 0.13=036 mm | sy EF 12-38 pem
W 060-1240 mm_| pps S | 620-1240 mm

B A5 EMEE | Bk800kg

Hs BEGKEFZBE

Fig. 5 Overview of polymer-coated steel production line
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Fig. 6 Schematic digram of

laminating film segment
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Fig. 7 Method of dual

extrusion coating system
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Fig. 8 Production system of TULC
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Table 5 Statistics of sales and growth of various metal
packaging products in mainland, China from

2009 2010 4F 2011 4F (1—6 1)

oy R, W MRy, R WER, A
fe R WK, 2R #Kk, R Ky

WAL % WAL % WAL %

PIRUCEHE  96.0 12.90 104.0  7.69 64.0 18.75
ZRUCEHEE 1230 12.80  142.0 13.38 84.5 15.98
5K [ 2.4 9.10 2.9 17.24 1.7 17.65
“HEME 910 4.60 103.0 11.65 68.0 27.94
K 122 8.00  13.6 10.29 7.6 10.53
WEITE 2510 16.20 267.0 5.99 150.0 11.33
e 1 645.0 5.20 6809 527 3729 8.39
LT A 81.1 8.10 87.6 7.42 51.7 15.28
i 0.9 12.50 1.3 30.77 0.8 25.00
7% 75.0 11.90  79.6 5.78 452 11.95
WEB R 1546 1370 1641 5.79 94.1 12.54
Ji€ IT 55 22.1 13.20 25.8 14.34 14.8 11.49

F: 51A (2011 FEEEEAR GV ) 13~35 Fe

HAT, 2R T R b i g A A Tk
B ENANEI R AR R 12 G R A,
RN 12%, FoREASEFESE DI L =i B2 1R
FEIN) B, k5 e m) S A R 45 3 (5 XU 3K
BRI A 1Y, S 8n) R T = it —2k
. I, EETEEE AR EmE kR, H
TS 0 RIAS K A1, DA (0 A 3 190 7 Sk ot 1
A RN 55 B N T A T SRR T

i 5 % 00 T 190 SR ofe 7™ s R R H 3T
B, BT NSRG4 TR L MR AT
PR o i R f B PR 1 D 2 4, 2003 AFERREEA
15 E A2 IR E A 61 % (Hdr EAIRFE ik
94% ), 2008 FHRERALHE A NS R AL AR B 51 70 % 21,
Kl 12 B HAS 1987—2001 53511 15 a S
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Fig. 12 Recycle rates of various packaging materials
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