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M Estabished : 1896
MPresident & COO : Nodoka Kodama
M Capital : 26,071 million yen (as of March 31, 2015)
HNo. of employees
Gunze Limited (non-consolidated) : 1,889
Gunze Group (consolidated) : 7,354
(as of March 31, 2015)
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WFunctional Solutions
Engineering Plastics, Plastic Films, Electronic Components, Mechatronics,
Medical Materials

M Apparel
Innerwea, Leg Wear, House Casual Wear, Threads and Accessories

MLifestyle Creations
Sports Club Business, Landscaping and Greening Business, Commercial
Facility Development, Spa Business, Real Estate Development,
Engineering Business

[hEEiE History
1896F ERHLHNAS4EIL (8F10H) 1896 Gunze Silk Manufacturing Co., Ltd. established. (as of August 10)
19344 EFEOBE ST FE =B Lk 1934 Ladies' silk stocking production launched at Tsukaguchi Factory.
19464 ROnK (Z2T)) FaLr 1946 Innerwear production launched at Miyazu Factory
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1950 Company stocks listed on Tokyo, Osaka and Nagoya stock exchanges.
1958 Konan Factory established to start synthetic fiber spinning .
1967 Company renamed Gunze Limited.
1968 Moriyama Factory established to start plastic film production.
1972 Greenery business launched (presently Greenery Division).
1984 health food bussiness iaunched

Shiga Film Co., Ltd. established for plastic film production.

(engineering plastics division present)
1985 Electronic component business launched.

medical material bussiness launched

Shopping complex, Tsukashin, opened .

1987 Gunze Silk Co., Ltd. ceases operations to withdraw from silk yarn
manufacturing business.

1989 Konan Factory is relocated to the present address.

1992 Gunze Sales Inc. formed by integrating local sales companies throughout
Japan.

1994 Moriyama plant got the certification [ISO 9001]

1995 engineering plastics division got the certification [ISO 9001]
1996 Company centenary celebrated.

1997 Gunze Environmental Charter established.

2000 Ayabe Engineering Plastics Co., Ltd. established for engineering plastics
production.

2002 engineering plastics division Konan plant got the certification [ISO 14001]
2004 Tsukashin natural spa, Yunokaro, opened.

2005 Gunze Engineering Plastics(Hong Kong)Limited established for engineering
plastics marketing.
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Thermally Fused fluoro resin Products

O®GRC (heat-shrinkable tube made from PFA and FEP fluoro resin)
@ GRC-PB (anti-static heat-shrinkable tube made from PFA fluoro resin)

OEIT (heat-shrinkable small-diameter tube made from PFA and
FEP fluoro resin)

ONSP/SWP (tube products made from PFA fluoro resin)
@FLP (flexible tube products made from PFA fluoro resin)
®ROD (rod/thin plate roll products made from PFA fluoro resin)
OFFY (filament products made from PFA fluoro resin)
ONET (mesh products made from PFA fluoro resin)

ONST/SMT (thin-walled non-shrinkable tube and shrinkable
tube made from PFA fluoro resin)

.TST(Continuous heat-shrinkable tube made from FEP fluoro resin)
@Engineering plastic sheets and seamless belts
@Adhesive thermal conductive sheet made from polyimide
@Technical materials

@®How to apply GF tubu
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GRC is perfect for roller coverings!
Fluoro resin heat-shrinkable tube
provides excellent durability.

GRC is a heat-shrinkable tube made from PFA and FEP fluoro
resin, and has been developed for use as a roller covering. By
simply heat-shrinking GRC onto a roller surface, the roller
inherits the highly-functional characteristics of fluoro resin.

1. Electrical insulation
2. Non-adhesive surface resists contamination.
3. Chemical resistance

Applications

@ Photocopiers and printers

@ Paper manufacturing and paper product manufacturing
(paper and adhesive tape manufacturing machines)

@ Film and sheet processing machines
(laminators, and magnetic tape manufacturing machines)
@ Textile and dyeing equipment
(Dyeing and resin processing equipment)
@ Printing machinery (high-speed offset rotary press and
printing machines for business forms)
@ Insulation (Bundling of Electrical Cables)

@ Industrial machinery (printed circuit board, semiconductor,
and FPD related equipment)

=1 GRCEATF 100 CU EHMERIFEHENIRIBERT, RATBLZERMIEBE, WHEHRE, BSBEHRAEE.
If GRC is used in places where the temperature exceeds 100C or where the nip pressure is too high, there is a strong possibility that the GRC
may slip or cause wrinkle. Consult Gunze regarding such cases.

WSEEARITER, BRIRHABERSGRCHBMIERERIRKE, WERINERTLISSENHKEE.

EWhen making inquiries or placing an order, be sure to supply us with the accurate roller diameter and length so that we can select the optimum tube for your application.

V  EAMRE26TUE AR AR X TFGRCMIME T 777%1%##. / Construction method of GRC tube is given on page 26.
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#l ¥ Specifications

Bf(mm) _— BRI E(mm)
o5 s inside dia. (r?r;]‘) _ ‘Max cut length _ R
Article number ltem Code LG IR 4R & Thickness a2 R AT 522D Material
Before shrinkage| After shrinkage Standard Special order Mt
17P 19 16.5 0.5 1200 3600
20P 21 185 0.5 1200 3600
22P 24 19.5 0.5 1200 3600
25P 26 215 0.5 1200 3600
27P 30 24 0.5 1200 3600
30P 33 27 0.5 1200 3600
35P 36 28.5 0.5 1200 3600
40P 43 35 0.5 1200 3600
50P 51 40 0.5 1200/1800
55P 57 49 0.5 1200
60P 63 50 0.5 1200/1800 3600
65P 67 54 0.5 1800
GRC 70P 71 61 0.5 1800 PFA
75P 75 61 0.5 1800
80P 81 64 0.5 1800
85P 91 74 0.5 1800
95P 98 82 0.5 1800
100P 106 85 0.5 1800/3600
105P 109 86 0.5 1800
115P 117 96 0.5 1800
125P 127 106 0.5 1800/3600
130P 136 107 0.5 1800/3600
140P 144 125 0.5 1800
150P 154 125 0.5 1800/3600
160F 163 131 05 3600
170F 174 133 05 3600
180F 190 163 05 4000
200F 206 164 0.5 4000
215F 220 166 0.5 4000
230F 235 185 0.5 4000
Ghc 240F 249 187 0.5 4000 FEP
250F 259 206 0.5 4000
265F 278 245 0.5 4000
280F 298 246 0.5 4000
290F 305 247 0.5 4000
300F 316 247 0.5 4000

X EBBRITHEN, BEMRAEMNERERIHCE, RIMEAEEEESENRT.
X R KEBIT400mm, IE100mmABAHITHY, 11REIT.

X ARFIE R £ BRI, 1§ S HIEFRREERRLE G0CUT) .

X PRIRPFAMIR, FRIRFEPH o

X WHREHRZERSTZE200CT 05 $HHNER, FIFRIEE.

E ARSI R, ERENSE TEERNER, EAREE A EEER.

* Inform us of the exact diameter and length of the Roll in your inquiries or POs. A suitable product will be selected accordingly.

* Cut length is 400 mm or above, with a pitch of 100 mm. Any quantity of tube order is welcome.

* Product specifications are subject to modification without notice.

s Store the tubing in a cool and dark location (30C or below). At higher temperatures, tubes may naturally shrink.

* P indicates a PFA product, and F indicates an FEP product.

s The inside diameter after shrinkage is the measurement made after heating to 200°C for 10 minutes. It is not a guaranteed value.

Note1:Specially ordered long-size product might have die mark as a result of forming. Check at your side beforehand especially on the condition that surface accuracy is necessary.

HFETEERER, REEK™m@, FHARHKAN

Contact for regarding requirements of thickness and length.
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GRC-PB is anti-static fluoro resin
heat-shrinkable tube.

In addition to the non-adhesive characteristics of PFA fluoro
resin, GRC-PB is anti-static.

1. Anti-static characteristics
2. Non-adhesive surface resists contamination.

3. Chemical resistance

Applications

@ Photocopiers and printers

@ Paper manufacturing and paper product manufacturing
(paper and adhesive tape manufacturing machines)

@ Film and sheet processing machines
(laminators, and magnetic tape manufacturing machines)

@ Textile and dyeing equipment
(Dyeing and resin processing equipment)

@ Printing machinery (high-speed offset rotary press and
printing machines for business forms)

@ Industrial machinery (printed circuit board, semiconductor,
and FPD related equipment)

=1 GRCEATF 100 CU EHMERIFEHENTRIBERT, RATBLZERMIEE, WHEHRE, BSBEHREE.
If GRC is used in places where the temperature exceeds 100C or where the nip pressure is too high, there is a strong possibility that the GRC
may slip or cause wrinkle. Consult Gunze regarding such cases.

WSEEARITER, BRIRHABR&GRCHBMIERERIRKE, WERINERTLISSENHKEE.

EWhen making inquiries or placing an order, be sure to supply us with the accurate roller diameter and length so that we can select the optimum tube for your application.

V  ERMRE6 T AR AR FH X TFGRCMM I 77%5%/. / Construction method of GRC tube is given on page 30.
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#l ¥ Specifications

A4E(mm) BRI E(mm)
P s Inside dia. B Max cut length R
Article number |  Item Code g Wi lm (mm) L3 BT 5 Material
Before After Thickness Standard Special
shrinkage shrinkage order
20PB 21.5 19.5 0.5 1200
25PB 26 24 0.5 1200
30PB 32 29 0.5 1200
35PB 36 33 0.5 1200
40PB 41 37 0.5 1200
45PB 51 43 0.5 1200
50PB 53 47 0.5 1200/1800
55PB 59 51 0.5 1200
60PB 65 56 0.5 1200/1800
70PB 74 62 0.5 1800
75PB 79 70 0.5 1800
GRC-PB 80PB 84 75 0.5 1800 SherA
Conductive PFA
85PB 89 76 0.5 1800
90PB 94 83 0.5 1800
100PB 103 92 0.5 1800
100PB 106 93 0.5 3600
105PB 108 94 0.5 1800
110PB 113 100 0.5 1800
120PB 122 107 0.5 1800
123PB 127 115 0.5 3600
125PB 132 117 0.5 1800/3600
135PB 141 125 0.5 1800
145PB 150 129 0.5 1800
150PB 156 138 0.5 1800/3600

X EHARITHEN, BEARAEMNEHESIKE, RIMEAREESESENRY

X INE TR LA MRS R, WOLER R A

X AP RRBUSHRAE, B AR ERE, ERETEIERENE (BREE0° UT)

X AR R EBARKS, EEVBIBERREERREL (30CUT)

X WA ERMERST R B200CHA 105 $HUER, FIERIEE

X INRKEBIT400mm, UE100mmARBA FTEY], 1HRET

* Inform us of the exact diameter and length of the Roll in your inquiries or POs. A suitable product will be selected accordingly.

* Contact for regarding requirements that exceed the specifications in the above table.

s This product has been specially treated to suppress generation of static electricity. It is not guaranteed to totally eliminate generation of static electricity.
(Surface resistance is under 108-)

* Product specifications are subject to modification without notice.

* The inside diameter after shrinkage is the measurement made after heating to 200°C for 10 minutes. It is not a guaranteed value.
s Cut length is 400 mm or above, with a pitch of 100 mm. Any quantity of tube order is welcome.

FEFEERER, RKEEK™ Mm@, FHAKAN

Contact for regarding requirements of thickness and length.
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EIT is ideal for applications requiring

electrical insulation and small-diameter

fluoro resin heat-shrinkable tube with
superior separability.

EIT is small-diameter fluoro resin heat-shrinkable tube that
features, Electrical insulation, superior heat, chemical
resistance and separability. In addition to applications
requiring insulation, EIT allows you to add the high-level
characteristics of fluoro resin to the covered rollers in a wide
range of fields.

1. Electrical insulation
2. Separability
3. Chemical resistance

4. Heat resistance

@ Heat resistance and insulation protection
Electrical components such as connectors, terminals,
electrical cables, signal wiring, optical fiber, power cables,
and temperature sensors

@ Roller covering

F= E | TWAERERE ESBRBE MR, FTERRERTERIRE L, MK AER R R R B AR —in, MARGIE =485
NOTE EIT stretches slightly in the longitudinal direction when shrunk. When covering longer items, shrink the tube from one end while pulling from
the other end to prevent wrinkles from forming.
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#l ¥ Specifications

W FEY(FEPHI&)F type (made from FEP)

W PZ!(PFARIGR)P type (made from PFA)

A g MENHEREERE EE | BUKE ma i MEREREERE EBEE | BUKE
Article |ltem Code| (mm) (mm) (mm) (m) Article |ltem Code| (mm) (mm) (mm) (m)
number Inside diameter Final | Thickness |Cut length number Inside diameter Final | Thickness |Cut length

before shrinkage| diameter before shrinkage| diameter
1.5F 1.9 1.3 1.5P 1.8 1.4
2F 2.5 1.8 2P 2.2 1.8
2.5F 3.2 2.3 2.5P 3.0 2.4
3F 3.8 2.7 3P 35 3.0
0.2 0.2
4F 45 3.3 4P 4.0 35
5F 5.5 4.3 5P 5.2 4.2
EIT 1 EIT 1
6F 7.0 5.1 6P 6.0 54
7F 7.9 6.0 7P 7.1 6.3
OF 10.6 74 oP 9.5 7.5
10F 12.5 8.8 0.3 10P 11.0 9.2 0.3
12F 145 10.7 12P 12.9 10.7
15F 17.3 12.8 04 15P 16.0 13.0 04

X OERI0IRA— BT,
X WEBKR, MER, UREER, KBRS,
X BHEIEERABIERASA.

X ARERBERNRRIAREZL, BIEARREERREL 0CUT) .

X K AERRIME R R A200C A 103 $hE0EE, FAFRIEE.
X PR RILFRI R, MAEEES.

* Place your order in lots of 10pcs.
* Contact us regarding long, thick or colored tubes.
* Electro - conductive type is available.
* Store in a cool dark location (30°C or below) to prevent shrinkage.
* The inside diameter after shrinkage is the measurement made after heating to 200°C for 10 minutes. It is not a guaranteed value.
* P type has better heat resistance than F type.
* Contact us regarding smaller diameter tubes.

HEFEERmm TR EMSBRSEENER, THRHEAN

Contact us regarding smaller diameter tubes and high shrinkage tubes.
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Elongated tube is available by
continuous extrution!
Thermally-fusable fluoro resin tube
manufactured by extrusion.

NSP is extruded tube made from thermally-fused fluoro resin
(PFA).

It is suitable for bending, and also thick types are available
for a wide range of applications.

1. Purity
2. Chemical resistance

3. Heat resistance

@ Semiconductor and liquid crystal manufacturing equipment
@ Chemical and pharmaceutical plant equipment
@ Heat exchangers and steam piping

@ Parts conveying piping

V  ZEAfP22FAP23, B X TFNSPHIIERI A #Y/ Data regarding the properties of NSP is given on page 22 and 23.
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# t& Specifications

W NSP#itg R [HEE]

NSP Standard chart [roll type]

X NE TR ARG =R, RIEE.

X NSPICEFE 1M BB, Rl1ok A BB THIHE
X BEFEFEPETFEMRIEN, BEHITHAEN

X MESBESR, BBEKAENA

* Contact for regarding requirements that exceed the specifications in the above table.
* Required specification for NSP : over 10m length/ 10m pitch.

* Contact for regarding tube made from FEP and ETFE.
* Contact for Electric condition type.

® =X mm size ® I~ inch size
= i)nl’*g 4 2 = "z =] *m*g = <
wmE | oMEXHR) | MEAE NEAE =ABK B | GMEXHB) | MERE REAE =ABK
Article number|  jtem Code Outside dia. Inside dia. .(m) Article number | jtem Code Outside dia. Inside dia. (m)
(Outside diaX Inside dia) | tolerance tolerance  |Max. winding length (Outside dia.XInside dia)|  tolerance tolerance  [Max. winding length
(mm) mm (inch)
2x1 317 %159
(1/8%1/16)
X
sxe +0.10
4xa $0.10 318x2.18
4x3 +0.10 (78-050
5X4
500 6-]3/2; /3; 71 xo10 +0.15 500
6X4 ( )
6x5 6.35 X 3.96
(1/4%5/32)
X
7x5 +0.12
8x6 6.35 X 4.35
8x7 t0.12 (174-1.00
10x7
NSP 10x 8 300
350
12X 10
14 %12 +0.12 (¢/8-1.09
15x13 127x953 | 1010
16%13 (1/2x3/8) =
250
(1/2-1.0t)
18 %1
8x15 +0.15
18 %16 +0.15 19.05 x 1588 200
19 %16 (3/4x5/8)
22 %19 150 D54 X 220
1 %7/8) +0.15 20
25 x 22 +0.15
20
28 x 25
B SWPHIHE & [EZH!] SWP Standard chart [straight type]
® X mmsize ® F~F  inch size
A HAE
T E (MEXATR) FHYHE(m) mA (SMEXFR) HIHKE(m)
Article number Item Code Cut length Article number Item Code Cut length
(Outside dia.X Inside dia.) (Outside dia.X Inside dia.)
(mm) mm (inch)
6x4 6.35 X 4.35 (1/4-1.0t)
8x6 953x6.35 (3/8x1/4)
10x8 SWP 12.7 X953 (1/2x3/8) 3
sSwpP 12x10 3 19.05 X 15.88 (3/4x5/8)
1918 254 x222 (1X7/8)
25 X 22
28 x 25

10
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You can select the optimum product
for your application!

Processed tube products of

PFA qualities.

# &  Specifications

® ZX mmsize (&~ inch size)

K E(mm)
ma HH Length

Article number Size

(A) (B)

6X4

8X6

10x8

12X 10

14x12

SWP-S 19% 16 800 60

6.35X4.35 (1/4-1.0t)

9.53 X 6.35 (3/8%1/4)

12.7 X 9.53 (1/2X3/8)

127 X 10.7 (172-1.0t)

19.05 X 15.88 (3/4X5/8)

X WMBEERIES, BIEEATBIKE.
X 45T SR B K B 52000mm. (9.53X6.35 HI5 A1 B 11500mm)o
X EERAREESCCH L, BELERE, BAGER.

* Inform us the length of A and B when long-size product is necessary.
* Max length of long-size product is 2000mm.(9.53X6.35 size :Max length is 1500mm.)
* Order tubes after testing and confirming in the use of high temperatures (over 50°C).

1. Flexible and easy to use in a narrow space.

2. Replacing connecting parts.

3. Suitable in universal movements.

@ Semiconductor and liquid crystal manufacturing equipment
@ Chemical and pharmaceutical plant equipment
@ Heat exchangers and steam piping

@ Parts conveying piping
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Elongated tube is available by
continuous extrution!
Thermally-fusable fluoro resin rods
manufactured by extrusion.

¥ ¥ Specifications

B NSP-R#t&R 1B (BERA) ]
NSP-R Standard chart [Rod (roll type)]

mA
Article number

Mi&(ERE mmo)
ltem Code
(Diamater)

BAEK(m)
Max. winding length

2

3

NSP-R

3.5

4

5

500

XNSP-RETEIOMEL ERS, AB10MA R GHITHIIHE.
* Required specification for NSP-R : over 10m length/ 10m pitch.

B SWP-R#lt& % [1&

2% (E&H) ]

SWP-R Standard chart [Rod (straight type)]

2% M (EE mmo) AT E(m)
Article number ltem Code Cut length
(Diamater)
a
6
8
10
B NSP-R#ItgE [1E%] 12
NSP-R Standard chart [Thin plate roll] SWP-R 13 1
o EE(mm) EE(mm) - 15
_mA Standard width |  Thickness BARBR(M)
Article number Max. winding length 16
(A) (B)
18
14.5 2.4
NSP-R 500 2
17 2.4 25

[J2% Thin plate roll]

W SPEZHIEE (X

R (ELR)]

SP Grade Standard chart [Rod (straight type)]

RE HtE(EE mme) YK E (M)
Article number ltem Code Cut length
(Diamater)
15
20
IB 51-SWP-R 30 1

H &
® 12iEHH

@ IHI I

@ Material for welding to fill a Gap

@ Material to be cut out to shape




13

GUNZE

a touch of comfort

T .

FFYR ARG, M EalRPFAREE, F AR
WIS R A T R O K T

1. L
2. it S Tt
3. 4 BT

B R F

ENERATHmelTE
AR BB AR 4E

Superior heat resistance!
Fluoro resin fiber was developed by
full use of our original technology.

FFY is a long fiber developed by original Gunze spinning
technology. It is made from PFA fluoro resin that can be
thermally fused and has superior heat resistance.

1. Heat resistance
2. Chemical resistance

3. Purity

# & Specifications

. HFUHRE(UMO) F4E3R FE (dtex)
Article number Fiber diameter The degree of fiber
FFY 35~550 21~5084

X ME LR ERMSMNOT S, FHEEE
X ETERRL, D&, SHEL%, RilEH
X BEEPFAZIMIRAIZE (WIPEP,ETFE,PEEK), 3R
X IS S T YL

I

* Contact us regarding fiber diameters that exceed the specifications above.
* Contact us regarding hollow or electro - conductive filaments.

* Contact us regarding other materials. ex) FEP, ETFE, PEEK

* Multi-filaments are available.

V  ERMREUTIHEAR AR DB X TRy YRIEREEE. / Data regarding the properties of FFY is given on page 24.
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Gunze traditional weaving technology
is making your future!

# ¥ Specifications

mA

Article number

NET

ik FUhERZ BE IRESE RARKEX
Standard (umao) (um) (mm) (m)
Fiber diameter Thickness Standard width Standard length

250ume - 25mesh 250 500 1000 100
110um@-60mesh 110 220 1000 200
80umg -80mesh 80 160 1000 200
110um@-100mesh 110 220 1000 200
50um@-100mesh 50 100 1000 200
35uma@-150mesh 35 70 1000 200

X MFELRMRUSMNIF EERTIRRZE, YODLEH

X RIDE & RNEEE R E

X RIMERLIERIFLE

X B/NEITE A10M BRloMABALH TR ]
X B, MY, WEL, BRER%

X BRARKENHSE, iz

* Contact us regarding fiber diameters and mesh numbers that exceed the
specifications above.

* Contact us regarding available Width and length.

* Contact us regarding available types of fiber cloth.

* Required specification for PFA-NET : over 10m length/ 10m pitch.

* Plain weave, twill, duplication weave, tube weave are available.

* Max length have the possibility of changing.

FHIIEHIE  Weave Construction

Plain weave

i

Twill

V  ERMHE TR AR AN PELTNETY R M RAEIE. / Data regarding the properties of NET is given on page 24.
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AR R A LU FEEH,

5
NST/SMT2 FPFA B I EEE E 47
N KRERMIEISEN SR EESEM, MABKRER]
EH#HBEN, Ra s iteE, AEELRER
NSTAHIEWAEE, SMTAKREE.

H i
® FITFOATERHLAIE IR FEENER
® FiEaLIH
® BT
® BilLHAEES

AR ZHENEHMIEE

Thin tubing made possible

by Gunze technology!
Fluorine-contained resin tube with
a wide range of applications.

NST/SMT are tubular film made from PFA fluoro resin.
Varieties of thin tubes are available,

eg. Purity type, PB type for controlled electric resistance,
Heat dissipation type and inner surface etching type.

NST is non-shrinkable tube, and SMT is shrinkable tube.

@ Heating rollers in photocopies and printers, pressure
rollers and electrified rollers.

@ Packing material

@ Preventing Fluorescent tube scattering

@ Resisting contamination for molding applications

# ¥ Specifications

TE RE(mmo) B (um) PBE! EZY
Article number Inside dia. Thickness PB Type Etched
NST 10 ~ 150 15~ 150 O X
NSE 10~ 100 20~ 110 O O
SMT 8 ~ 60 15~ 150 O X
SME 18 ~ 60 30~ 110 O O

X IRBAE, BE, KE=EHNTE, RERTSEETE, METH, WHEH
X HINHIEETE180-290°CHY, WARZE A8-12%, X FMTialE, WlB R Lo
¥ XTREAE, WilEH

* Forming size varies according to combination of those, inner die, thickness and length.

* SMT shrinks between 8 to 12% in circumference when heated to between
180 to 290 C.

* Contact us regarding or etching.
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TST2 FAAFEPA R ZEEH H B MK AEE, A
ERKR TR A
Z%ﬁgﬂﬁﬁé%%iﬂﬁﬁ%ﬁ%t , MAEEEF SR

H iE

® RipEFIR

O FAEBEEMRFIRT L

@ FFIET AT C

@ RIPEET, FHFHIEAERES
@ FATHRFHEXEBRESER

HMEMERESEREERX,
AT E =B IERK R TR EE

Gunze's stretching technique has
made this continuous stretched
tube available!!

Long size heat shrinkable tube
made from fluoro resin.

TST is continuously stretched heat shrinkable tube made
from FEP fluoro resin.

Long size product is available by continuous stretching
process and it reduces production cost. Superior features of
fluoro resin can be added by covering an object with TST.

@ Protection of manufacturing tool.

@ Release material for molding material.

@ Shatterproof of fluorescent lump.

@ Antifouling or protection of conveyor.

@ Insulating covering for electronic components.

# & Specifications

@XIISEIREY 4 X Available size

e HE(Mmmo) BE(um) BABIR(M)
Article number Inside diamater Thickness Max.winding length
TST 8~100 50~250 200

X RERE, BE, KE=FWTE, RERTREETE, METH, RiDER
X FA150~180°CHIIR M, TSTHEH5%~18%HIL AR

X ATHHTHE AR, SRIERRE M T

X AIHHTE RSB INEEMT

s Forming size varies according to combination of those,inner die,thickness and length.
% TST shrinks between 8 ~ 15% in circumference when heater to between 150 to 200°C
* Contact us regarding Etched type for Adhesion.

* Electro-conductive and coloerd type are available.

O@SEZEESA| Reference mass production sizes
A NEER WKARTAE(MmM) | K4 lFME(mme) BE(um) AR [Zp=)
Item Code Object diamater gg%?g griI?irr?l?;ZEa Rf?gesgi—?rmgtgeé Thickness Figure Material
32.5 33.58k 29.0F 250 EY  scroll FEP
TsT 28.0 295k 255 TF 200 Y scroll FEP
25.5 26.58 23.0UF 200 &Y scroll FEP

16
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ATIEEHEE

7Nk S

LESBEMREITHSSHAIE, AINSERET
E%ﬂﬁ?& (10°Q~10"Q), HARFESEENTE
/":EI

2 BTERMHR BRI S RS SR E
AR R M A R M

A AERERERBEAMEME, EEERY
4 HERI D ARNNAE, 2ABBRERITIEE.
5.907 1L HIMME L 4B 4, PimME A ISR AL

RiEr-iz,
sSH) T ERET

Extremely versatile!

Sheets and seamless belts made from

engineering plastics.

Technical features

1. By spreading uniformly with a conductive material, control
over the resistance value is possible. It is possible to
stabilize the surface resistance value to within a multiplier
factor of 10 over the range 10° to 10™ Q0.

2. The dispersion of a thermal-conductive filler and a high-
rigidity filler has contributed to the improvement of the
whole thermal conductivity and rigidity of the material to
the level of rivaling metallic materials. In this way, the
thermal and mechanical properties of the material has
become flexible to meet your variety of requests.

3. The surface of the material can be coated with silicon resin
or fluorine-contained resin to give the material separability
characteristics.

4. Two layers are possible, and the front and back can be
given different functional properties.

5. The edges can be treated to prevent snaking and taped for
reinforcement.

V  EARBESTHEA AR PEXTIRER AR The physicul properties of the engineering plastics are given inthe technical materials on page 25.




GUNZE

a touch of comfort

-

PIZESIUAPIE F, BAMHE, B4, AESE,

ARSI ThRE
AIRIE R PR K E S 47

I

@ L SEEEMHAIEEE

@ EEMHIER

® FHARRAN, LR

@ KPHRERRR iR

O Rt FERAZEAPA M RAIHT

HEMREEAMES R ARG !
ITEFHESHANG SR

Crystallization of Gunze's casting
technique and compounding technique!
New product of engineering plastic
composite material.

Features

Polyimide sheet for insulation and radiation has excellent
heat resistance, electric insulation, thermal conductivity and
adhesive properties. Customized product is available.

@Countermeasure against the heat around semiconductor
manufacturing equipment.

@Countermeasures against the radiation from printed
circuits and electronic device.

@Power module inverter for automotive.

@Photovoltaic power generation inverter.

@ nsulation for lithium battery.

@An area where electric insulation and radiation are required.

i & Specifications

@K MR~ Sample size

R=t Size [EE Thickness
L4 . A5R~F (148%x210mm) N
HHIR Sheet size AsR<H (210X297mm) 30u~100um
RER Roll size TEEE350mm X KsM(F K IXHMRT) 30u~100um
Ot EYMME Representative properties
L (A%, HRER) By
Item(test n'}1ethc;d, saml:;l)plle%etail) Units AR Type A B2 Type B
MMESE . ~
Thermal cc;'lrductivity W/ (m-K) 1.0~3.0
2@!%'& (E&DH:EEE 2W-50um%5§) KV >05
ielectric strength
! it #v i (TGAB95) iR EE) C ~320 ~3860
eat resistance(decomposition temperature)
ARG (HHGIE A IRSRSE O E S1 55 1.0MPa/150C) N/cm 5~10
Adhesiveness( Against etched copper foil ,Press condition 1.0Mpa/150°C)
MR
Elasticity Gpa #10.5 #2.0

X ABARFME, IREEFFRAZEE M.

* Type A and B are representative values. Each properties are customizable for your request.
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Characteristics of fluoro reisins

Water absorption

IR o ASTMit a6 7 3%
e a S sTMtest | PFA FEP ETFE PVDF PTFE
em Units method
YRR Speci;ﬁ:%ravity D792 |212~2.17|2.12~2.17 1.70 1.75~1.78 | 2.14~2.20
Physical -
properties Melti%é";\)oint c 300~310 260 270 156~170 327
Teni‘ii.fiﬁﬁgm MPa D638 24~34 22~31 45 34~43 27~34
ERIE .
Elongation % D638 300 250~330 | 100~400 | 80~300 | 200~400
. Compriéﬁé%%mngm MPa D695 17 15 49 67~96 12
i SIS
Mechanical s
oropertios Flexural rigidity GPa D790 |066~069| 065 1.4 2.0~25 055
R TBER THEER AR N
Impact strength (Izod strength) J/m D258A No breakage | No breakage | No breakage 160~370 160
. oubg | Deeao D64 D60~65 D75 D65~70 | D50~65
EEZH(0.7MPa-3m/min)
Coefficient of dynamic friction 0.20 0.30 0.40 0.39 0.10
HIEE R
The,,ﬁg,"f;ﬁ,cﬁvity W/(mk) c177 0.25 0.25 0.24 0.10~0.13 0.25
Lo 10sJ/
Spedific heat sJ/(kg-K)| D240 1.0 1.2 1.9~2.0 1.4 1.0
Hulk e LKA E
ﬁ;‘erﬁzl; Linear expansion coefficient 10s/K D696 12 8.3~11 5.9 7~14 10
roperties = g
prop Uﬁfgr‘fpfggﬂi T 260 200 150~180 150 260
AT R 0.45MPa C D648 74 72 104 87~120 121
Heat deformation
temperature 1.8MPa T D648 50 50 74 149 55
Vo|3§-§'zﬁrgeﬂsﬂi§vity Q-cm D257 >1018 >1018 >1016 2X1014 >1018
Surﬁ(;ﬁé%gﬁvity Q D257 >101e >1016 5X1014 - >101s
188
Electrical MG TR IRIE KV/mm(3.2mmB ) _
pr::errlt?:s Dielectric strength (3.2mmthickne:s) D149 20 20~24 16 10 19
HLZ 1 06Hz
Dielectric constant D150 <2.1 2.1 2.6 6.43 <2.1
e e e D150 0.0003 | <0.0005 | 0.005 <0015 | <0.0002
BB sec D495 >300 >300 75 50~70 >300
HE Tt S i £ B
Other Chemical resistance Excellent Excellent Excellent Good Excellent
e % D2863 >95 >95 30 44 >95
IRk #24h % D570 <001 <0.01 0029 |004~006| <001

[Ft s H mEYERIEEEm]
XBH PSS EARERITIIHN, SHITRINERS, BHILERASBRSE, SLEMNTHERIPRER.

XEMAEHI AT BN, AR SRR KA LB %M.
KEFARFERE, BREAXEFVLENEEENHITOE, J2M%MALE.

[Remark]

*You need good ventilation and don't draught cracked gas in case of processing the tube over UL temperature in the above table. if necessary, please wear protective equipment.

**Fluoro reisins products are not produced for contacting the bodily fluid and body tissue.

*If you waste the tube, please follow the regulation about the waste and cleaning , and never buru up the tube.
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XKILHIER AR R RAAZMULEE, MIEMIRAMULEE.

* This data is UL temperature of fluoro's element substances and is not UL temperature
of manufuctured goods like a roller with shrinkage tube.

AR RS KRR EVMEHE
Mechanical characteristics of fluorine-contained resins at high and low temperatures

=
FOIRROEIE
Characteristics of fluoro reisins
FReEE AmHUEE UL temperature PRIGME  Flammability
e s | )
REME(C) S AEPFA BERR R RN
Representative temperature(C) PFA Silicon rubber PVC Polyethylene
1=
ﬁ*’éﬂgfm 260 %%9‘%(%) S95 25 ~ 40 40 18
FEP pimsmg | ©1000 | #4500 | #4300 | £11,100
S M PEETFE 150 ~180 (cal/g) approx. approx. approx. approx.
ETFE Calorific value 1,000 4,500 4,300 11,100
SR AEPVDF 150
PVDF X258 LOl(Limiting Oxygen Index : ASTM D2863)
S EEPTFE EEMERSPHESKER, MER R RESIREVo%EBIEIT100%,
PTFE 260 MRS B
+ = * LOI: Limiting oxygen index (ASTM D2863)
-'{-*.R‘THE' 250 In case of increasing the nitrogenous gas-oxygen concentration and burning the
Silicon material, the closer the value for oxygen concentration (expressed as Vol%)
B2 7 HEH approaches to 100%, the more difficult the material is to burn.
Polyether sulfon 200
BB
Polyarylate 180
BEEAZ(NY66) 120
Polyamide(NY66)
L=
Polyester 120

i BET
Characteristic ASTM Temp.(C) PFA FEP PTFE
. 23 33 25 27
hHEE MPa D638
Tensile strength MPa 250 10 2 7
- -196 130 120 100
. 23 16 14 7
FrHEAR S MPa D1708
Tensile yield point MPa 250 3 1 15
- -196 130 130 91
23 380 380 300
LEREE% D638
Elongation % 250 680 200 350
- -196 8 7 -
23 0.69 0.66 0.56
LR GPa D790
Flexural modulus GPa 250 0.089 - 0.045
- -196 5.8 47 47

20
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FUHTAE Y
Characteristics of fluoro reisins
fif24 Chemical resistance
i i gl x® Trﬁ{foﬁi- ki B
Acid Alkaline Acetone Benzene Ee s Alcohol Ester
FERtAEPFA
PFA O O O O O @) @)
RELRR A o o o o A o
Polyamide
RE A A A O O O A
Polyester
BEEEN _
Polyether sulfon o © % © © ©
Silicon
BEK
PVC O O X X X e x
%*ﬁﬁ A 0) A A X @) A
Polyolefin
O8Il o-EFE X OfEA
KBRS, SEE RSN SRR &N
XEMRETRENEESE. W, §. 2%
XERTHEATESNK
MOELER. FERENLRE; SiEEELRREN. SRESBEE JEx5E 1% Non-adhesive characteristics
wEmFIR

SRk msR. MENS)N, THAHEEEETELNERLES.

Materials with large contact angles with respect to liquids and low adhesion energy
are regarded as non-adhesive, with good separability.

XMET. 250°C. iREAT0%RIFER
XEFEFTENR, REMENEEHIEMENRERTMESE, —B
B, BeRERIZIR .

O-+-Can be used
* Exceptlons Chemicals that penetrate fluoro resin and relevant conditions

A\---Caution required ~ X---Cannot be used

Reactive alkaline metals in melted state (sodium, potassium and lithium etc.).

+ High-temperature fluorine gas.
« High-concentration metal hydride compounds or ammonia at or near the upper

limit of the UL temperature.

- Pressurized nitric acid at 250 ‘C and 70% concentration.
+ Other substances that require caution include finely pulverized metallic particles

that have been well mixed with powdered fluoro resin. It reacts violently at flash
point.

IKEI R A B
Contact angle
against water

5kpathEN—
(dyne/cm)
Adhesion energy

i1 HE
ﬁBEEEFA 109 42~43
i1 HE
ﬁﬁlﬂ;PF EP 115 42~43
i1 HE
ﬁ*’yﬁfg FE 114 42~43
+ 1ol
S*I:ffgf]‘ 90~110 47.8~72.7
H
PaEram;in 105~10.6 52.7~53.8
RZ%
Polyethylene 88 752
Rt iz
Polyamide 77 97.7
adi=]
E’;ZLH; 60 109.0
Coi'?per 9.6 144.2
8
Aluminum 48 145.0
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Characteristics of fluoro reisins

W4 & PR M EL AR

Comparison of tube internal smoothness

W:EEEE Surface roughness

HE(Mmme) NSP TEGPFAR R
Diamater Conventional PFAtube
Ra 0.04 0.04
Rmax 0.30 1.95
Raihil & T (BrLm)
(Units:zm)

Rmax: & X5 E

Ra : Mean roughness of centerline.

Rmax : Maximum height

BHEITE -TOCLLER Eluted fluorine/TOC comparison

W3EZERNE-3DERE 3D display of tube internal surface

NSP

XER—HFHTHRHFHABENEERNE

R5PFAE R

Conventional PFAtube

* Internal surfaces of tube extruded under the same conditions by Gunze.

HZ(mmo) NSP fEPFAE
Diamater Conventional PFAtube
BRHEBT
F ions 16 4.7
£FHHBE ToC 20 390
Total organic carbon

B2 (FHEB) k& Static electricity (charge) comparison

(B fz:ppm)
(Units:ppm)
KigHAR: Ak
KEREGTHE 24/ N EHNERE
* Extractant:ultrapure water
%k Measured after the duration of 24Hrs.

10# 307 159 37 1093
10 sec. 30 sec. 1 min. 3 min. 10 min.
NSP 2.39 2.29 2.22 2.09 1.92
A R 261 251 2.45 2.30 2.07
n=3x4k -MEFE (& fikv)
X B AWEE, MIMREE (Unitsikv)
*n=3x4times -Measurement method
* The values given above are measured values, not guaranteed values.
NSPEBEFAHEIE NSP metal ion elution data
WHEBERMALE  Nitric acid elution BEBERNALE  Fluoric acid elution
e ¥ H 2 (ppb) A A 7 8 (ppb)
Eluted material Test Eluted material Test
Na 0.1 Na <0.1
Mg <0.1 Mg 0.1
Al 0.1 Al <0.1
Cr 0.3 Cr 0.3
Cu <0.1 Cu <0.1
Sn <0.1 Sn <0.1
Fe 0.2 Fe 0.2
Ca 0.5 Ca 0.5
K <0.1 K <0.1
Si <56.0 Si <5.0

XEBRINBETHERENEME * Measured after the duration of 144Hrs.
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FFY/NET#14 £8
FFY/NET properties data
FFY4$fE FFY properties
mA LX)
Item Units FFY
RI{eRsRE (g/dtex) 0.4~1.8
Tensile strength (Pa) 700~290
AVARHAE T3 IER (g/dtex) 38~14.4
Mechanical properties Tensile modulous (Pa) 640~2550
B ETRIERE
Elongation at breaking point (%) 85~40
(M _E B2 22 3571E) (Values for mono-filament)
NETHJ4FE NET properties
= Yivi RIE T 35umg | 50ume | 80ume | 110ume | 110ume | 250 ume
Item Units Test method
150mesh | 100mesh| 80mesh | 60mesh | 100mesh| 25mesh
FHBER
it (ume) 35 50 80 110 110 250
=
Thickness (um) 75 101 158 215 231 478
(#/25.4mm
B inch]) MD 148 100 80 62 102 27
Knit density (Strad_s/25.4mm ™ 154 100 ao 64 102 o8
[inch])
MALKE
Mesh-opening (mm) 0.13 0.2 0.24 0.31 0.14 0.77
PIAFHI 77 (8/m?) 24.8 36 76 88 167 189
Mesh adhesion
ZER (%) 66.0 65 774 80.9 66.3 816
Voids
e 345 49 89 124 204 323
e MD
Breaking point N) JIS L 1096
TD 18.7 48 74 97 190 290
BRZGE(REE MD 28.9 44 69 85 72 32
Elongation until (%) JISL 1096
breaking point ™D 27.9 46 81 85 102 34
HihtERE MD 4.8 3.3 12 15 11 70
Tear strength (N) JISL 1096
TD 4.2 3.2 8 15 10 46
HEARE
Impact strengt J) JISP 8134 — 0.55 0.95 1.37 2.19 2.66
B KES-FB-{-\P 1 _
Al rosietance (KPa.s/m) (BE) 0.037 0.028 0.027 0.114 0015
(GUNZE method)
o, &) =
I , ISR - 1 7 72 2353 3153
Wearability (Times) JIS universal method
NIRARE L IR AEFRNERE, REAZE=SHETLIEE * Knit density: The vales given above are measured values, not guaranteed values.

MMFLKE U EBEAITEE * Mesh-opening: The vales given above are calculated values, not guaranteed values.
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NSP/SWP4 % £ 1

NSP/SWP properties data

it o 4 R /NA] R

Pressure resistance and minimum bending radius

ENSP/SWP (PFAEE)
NSP/SWP (PFA tube)

HFLP (PFAZHIHE)
FLP (PFA Flexible tube)

= N=] N 1) =% a = = A3 /é = N=] N 1) =% a = M2 /é
% B (mm) ﬁ:m‘l’(ﬁli\if;ﬁg):dfj] aa/]\(ﬁ;ﬂ;)#{ o ) a;ﬁl’(ﬁ;@?lﬁ Eid‘(ﬁ;ﬁ):h{
ltem Code Thickness | Byrsting pressure | Minimum bending radius Item Code Thickness | Byrsting pressure | Minimum bending radius
3%x2 0.5 15 12 B6X4 1.0 6.0 18
4x2 1.0 12 18 8x6 1.0 42 24
gii ?.g Zg g‘o‘ 10x8 1.0 35 30
8x6 10 26 80 12X10 1.0 3.1 36
T0x8 10 39 75 14x12 1.0 3.0 60
12x10 1.0 3.2 108 19x16 1.5 3.0 80
14X12 1.0 3.0 150 6.35%4.35 1.0 5.7 18
18X16 1.0 2.8 240 9.53%6.35 1.59 6.1 24
19x16 1.5 28 210 12.7x9.53 1.59 4.1 24
g-gg:i-gg 1 -g é-g gg 12.7x10.7 1.0 2.7 36
953x6.35 159 65 80 19.05%15.88 1.59 2.6 72
9.53%7.53 1.0 4.0 84 [SlEafrHE 1MPa=10.197kgf/cm? ]
12.7xX9.563 1.59 4.9 84 [SI Unit conversion 1MPa=10.197kgf/cm?]
12.7X10.7 1.0 3.1 150
19.05%X15.88 1.59 3.0 192
[;‘H;BZTTEj]] IR BRNRASEEN, NALRHEREHE1/3~1/5, BE T t 50°C 100C 150C 200C
BREH TABNRASEE S, BALRBERNUTRY [ onporalire
B EE . Z# Coefficient 0.7 0.5 0.3 0.1
[Service pressure] The recommended service pressure is 1/3 to 1/5 of the bursting
pressure given in the table above. Apply the compensation factors
given in the table below to obtain the recommended service pressure
for use at high temperatures.
AB N (m | R A
REE TR E
Physical properties of engineering plastics
- . = | BBEB , —
o HIRE | mrpmo | BRVRE | Sgpc) | maeo | MBI RIEE
& Item (MPa) : (GPa) K : Chemical uL (Counts)
ol i SHLE Young's modulu Glass Melting point ist Stress cracks
Resin Tensile strength g S | transition point resistance
REREREE (PC)
Polycarbonate(PC) 65 12 25 150 240 X V-2 100
B#(PA) R
Nylon(PA) 51 62 1.1 115 178 O o data 3000
RErE AR (PEEK)
Polyether etherketone(PEEK) 95 8 24 143 340 O V-0 5000
BRI RZ (PI)
Polyimide(Pl) 331 20 6.3 None None O V-0 >10000
MR Az (MPI)
>Z
Modified polyimide(MPI) 177 20 4.7 250 None O V-0 >5000
PESE & 103 195 2.1 210 210 A Voo 5000
PES alloy .
BIRA K (PVDF) ERUT
. 17 i >
Polyvinylidene fluoride(PVDF) 43 75 18 Below room temp. 0 © V-0 10000
BECHETFE) =EMUT
Copolymerizedethylene/ 50 218 1.6 Below room 265 O V-0 >10000
tetrafluoroethylene(ETFE) temp.

X EARFREFIRIEE

*These are representative values, (not guaranteed values).
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1. GRCHY4LIE / Handling of GF tube
O RS S B L R E SO rr BT
| EEAREIEE. AR A RN T L2 O (/f\ A
\

@When carrying Tube or when applying Tube onto Roller, hang up Tube at Outer Poly-bag,
not to push up Tube from bottom, in order to prevent Crease.

2. ERPEBERIZLEE | Attaching GF tube

OMRIBMBREERARRE, HREMIE, HEmEat & ()
BEEM LRI TR

OMREMNKNE, FEFEAZHER, H—iwmiae G2
ERAZE)

@In case Roller is short, for example by 1m, stand Roller
and apply Tube from upper side, then put it on Rotation D—
Base.

@In case Roller is long and heavy, One-end Lift is necessary
by using Extension Bar.(How to use Extension Bar)

3. W4a{ENl / Shrinkage operation

O 3EIFGRCIRS, MIEMR BB OEES L, —ih%Esh, —ih AZ150°C 180 CHIHX, M
WE—ANFE, EIEHEGRCE WS

@Put Roller around which Tube is applied on Lathe or Rotation Base. Slowly shrink Tube from
one-end by Heat Supply of about 150-180 degrees C, while Roller is rotated. (Refer to Standard
Operation below.)

(1) 3R 3 i [ SMK H £950-100mm 50~100mm
(1) Confirm that Tube is longer than Roller by 50-100mm at both ends.

(2) A6oromByiE R B4R M, M EEAR M it LA PI40-50mmBIRRST IR IR 4E , {5 SR
FEEEE, AW EE LEe0-TommA9EEES, KNI D )

(2) While Roller is rotated at the speed of about 60 rpm, shrink the part of 40-50mm from Roller ]
Edge, and then Tube is fixed. During this operation, keep the gap of about 60-70mm between
Tube and Heat Supply. 60~70mm

Q) BHH—IREAFOZE, FTREERMTRE GRKZSEEDT) HITHKE M T
HEE: ZNAKAHRGE—EES BMEENK ST EER
*ERREH RS EFRTAEER, SHAER, K%

(3) After Cuff is created at one edge of Roller, proceed Heat Supply to the opposite direction
(Unshrunk Area). Pay attention to direct Blow Exit toward opposite to Movement Direction. If (3)
Blow Exit is directed toward Movement Direction, skip-shrinkage may occur, which cause Wrinkle
or Air Bubble. ) )

(@) ISR — R R A TR DM AR A TR KRR RL, B85 /
MR R, e

(4) Successively rotate Roller at constant speed, and proceed Blow Exit slowly while checking the
boarder between shrunk and unshrunk area.

(5) —HERMIH—in th SRS, BREFHE—F, SHEFSO

(5) After shrinkage at the opposite end of Roller, create Cuff like the start.

(6) RIFFE, WEMIEE MKW EHITIKERS, EMETEREERIRE ™
R, — XA S E R,

(6) Cut off both ends of Tube neatly upon necessity while paying attention not to create damage on
the edge side of Tube. Crack may be created from the damaged area.

(=)
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4. B IEHZRHY{E A | Using stretcher

() BEFERMR L, KIFIRLE] (SEER)

(2) AR B —IHBIFMIEE, FERLE 10emER

(3) LR R — i

(4) FRRIEE R FRARFIRE R fE > 18], gL k%

(5) WIRL I HEN N ERELMIR L, BMEERSE KT, MRBLER
KEFMIEERRM, SERTABHER, XREFEIR.

(6) BEE W ARE A RIATT, BRAEERIK NSMskM/N. BEEEXIBLNNE,
B TREFER K ANER AT

SERIR
(1) Set Bolt to Stretcher Board in advance. (See below.)

(2) Shrink Tube opposite to Stretcher by about 10cm.

(3) Attach Stretcher Board at the edge of Roller.

(4) Pinch Tube between Stretcher Board and Hose Band, and then tighten it firmly.

(5) By fastening Bolts with even tension,Tube can be strained. Pay attention not to fasten Bolt too tightly. Otherwise Tube is pulled, which may cause shortage of Tube.
(6) While shrinkage operation is proceeded, Tube tension will be less. In such a case, fasten up Bolts to keep tension of Tube.

K 48{EMLRY;FEE & | Caution on shrinkage operation

(1) FHRRBHA A EFERAE E KR F EIER, AKATESSBRKEBI=EX
#. AROF RSB ESCKLETTE R TTEET

(1) If Blow Exit is aheaded to Tube's shrinkage direction, heat blow may be skipped to unshrunk
area. Be sure to ahead Blow Exit to opposite side from unshrunk area, that is, shrunk area.

(2) BEVRIFR— DA EBHTHAKEMT, R EAmHEN TS, 2IREHEHSH
FSEEHH, SEERRK

(2) Be sure to advance heat supply from one-end. In case of shrinkage from both ends, no air-pass
is provided at the center, which may cause crease.

Q) BHAANKEEZRFRES, FRAMEERF—ENEENT, MREHEEL @
=, SSHWELR, TR -ERHER. -

(3) Rotate Roller or Heat Supply evenly, and proceed over Tube at constant speed.
Biased shrinkage by partial overheat on Tube may cause wrinkle at the distorted area. ' '

(4) IMRIEWHETEH B, MW EERR S FR K AR 7 R LR HETEF BT,
WRNTREF G, SBTEERNRIT
(4) If the operation is resumed after a break for a certain time, proceed from the point a little back (3)

from the boarder between shrunk and unshrunk area. If the operation is resumed from the
boarder, ring mark may be remained there.

(5) HFARER, WEBEMIITANITKERN, F—BFETEME, EEEMEEL
SEMESEREAH, ArKE AT S, EXMIKA TEL, BLHFWEERET,
B AT BOWET, FEFINAOHBIIHRIR.

(5) Especially in winter, in case Tube is shrunk to Metal Roller, sometimes shrinkage is not enough
even though Tube looks like attaching to Roller perfectly. Tube itself is cooled on the surface of

Metal. If operation is proceeded in such condition, unsticked areas are sometimes spotted in the
sticked area. In cold season, move Heat Supply carefully. 4)

(6) LI, i R EMERIMEY. iiREESR A MM ERIEEHE, 7Y
AT R Bk i

(6) Dirt or foreign particles on the side or axis of Roller may cause their insertion between Tube and
Roller during operation. Action such as to attach tape is required.
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