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Polyethylene Coating Techniques for Large Diameter Linepipes

Mansei TANARA, Fuyuhiko OTSUKI, Hiroshi YOSHIDA, and Morihiro WADA

Synopsis:

A polyethylene coating process that uses a flat-die extrusion method has been developed by Nippon
Steel Corporation and others to manufacture polyethylene coated large-diameter steel pipes.

They are used in pipelines for the long distant transportation of natural gas or oil,

In this process, the molten polyethylene sheet is wound around the pipes as they rotate and advance
on the skew rolls. The new developed process is able to meet changes in pipe diameter and coating
thickness with a single size of die. The properties of molten polyethylene give an important influence
on the good appearance and uniformity of the polyethylene coating. Accordingly, it is necessary to
use polyethylene with a high melt strength, a low melt index and a low shrinkage stress.

Furthermore, rapid cooling after the polyethylene coating is necessary to guarantee excellent impact

resistance of the coated pipes at low temperatures.
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Fig. 1. Schematic explanation on the adjustment
of die-angle with altering of the steel

pipes diameter in the polyethylene coat-
ing process by a flat-die extrusion method.
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Fig. 2. Manufacturing process for polyethylene
coated large diameter steel pipes.
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Fig. 3. Application process of adhesive and constitution of coated layer by a flat-die extrusion method.
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Fig. 4. Schematic explanation on the relation
between the rotating speed of transport
roll and the coating speed.
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Fig. 5. Diagrams on the relations between the
pipe diameter and the coating dimen-
sions.

¢t : The thickness of coated layer

p : The density of coated polyethylene
G : The extrusion output

VL : Advancing speed of steel pipe

P : Advancing pitch of steel pipe

Np : Rotational number of steel pipe

@ : Inclination angle of skew roll
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Fig. 6. Relation between the cross-section of

extruded polyethylene sheet with neck-in

" and the appearance of coated polye-
thylene layer,
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Fig. 7. The cross-section of extruded polyethylene
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rence of the edge fracture is simultaneously
shown.
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Fig. 8. The properties of molten polyethylene
and the ratio of edge fracture.
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HHE DN B OWHEILTERIE B & HEIG 12/ E v
RY) ZF LV OFERABIRTHS. BBV, Fig. 11
& Fig. 12233 X 50T, ERIEMERRBREE D O
K& KY) =2 F Lo EFHTNIRRIE ASv. Th
b, BRUREE COMBMEC X5 HE LA~ 2505,
2.6 RUTFVLHEBOSH

Y =F VBB UIBOBEIRCL, RoXS
IREELEERD S

(1) HBHOMEPWER e —VIELRLEE, XY
TF LRI EEE L LT wnwe, BB e -
WEBERZELLDT, Y =F LU pkEboXRH
ke =V ERET . UL, EORICH LTl
Fo— VEOHEESS HEED EICn s &, MEDERE
RN TEIR V. fEDC, FF SN D% v — ViR
THRY) = F L UBEL L E 21X, WEOETEES
BT LT, SECESTHRHEZ &ESRITRSRV. F7k

O
)
g 2 o Hight pressure \
'-;-, polyethylene )
é ® Middle or Low pressure
5 0. polyethylene
@ Lo
2 :
] RN
= -20F S
0 ~0,
g B
GC) O« ~~°
=-40 |-
;E 1 1 I 1 1
05 1 5 10 50 100

Cooling rate (°c/min)

Fig. 13. Effect of cooling rate at solidifing process
on the impact resistance of polyethylene
at low temperature.

© High pressure PE
] .
o © Middleor Low
pressure PE
096 - .
— [
% Polyethylene Ad/A((ogg—I) \4
ga%— —
G igh pressure -3
= PE -1.7x10
a Middle or Low -3
& pressure PE | ~>5%10
Q2 094
O‘-~§Q_
~~~~~\ °~‘-
5§‘~o
1 1 1
05 1 5 10 50 100

Cooling rate(°c/min)

Fig. 14. Change of density (including additives)
with the cooling rate of polyethylene at
solidifing process.

bbb, WEOWHEEIIEER N CEELE 2 5.

(2) B X ST, WEOBIPNA»STPNRD
7, WRIP BTN 2T X > TCRROARITEE LS
5.

(3) #EMELTFTHELEEYZF L0, BADT
DIRECTOEFEEIT X DT, W8OI B
BETD. :

T T, FY =F L oP7E ORI EIC RIETE
HMEFEOHECOWTERSE. Ky zFr gy, &g
O ZADEVCPLEEERY) v R EEER Y -
FULUVEZGETES. Fl, SFHEENCHIAE, WiE
137 L 2 -CH,-D# b 3% L o rhiz ~CH;, -C,H,, ~CoH;
D XS RS- (CHy) n O TREIND EFHAIE
BEFEL, TDORDITHHLPILE SN THEIMK

— 272 —



KARTA VL ToORY = v VBRI 1041

{th. T, HERYzFLUED, EBBER) =
FLrridnbhd. £ LT, HBEESEOENS
DI L BESENOT, BHERY=FLEREIEERE
RYzFrriipnbng. OO FERY 2 —0DH
T, BEERY ZFLUCEERY = v e, REEER
JzFLrrlx -5y, l-AxterinEEo aRy
v—EL, BEIh TV,

DX ERERYZFLoohpd, SEERY
TF LU EREEER FLrr(nThdaRy v =)
D1 ET O BATRBHEERRZT o/, RHEHIT/ v
FaoT Tz R O 50% DEEET 5 IREY FE{LBE
(Fso) LEFEL, BTV ARIBZOBIEELZZE X T,
JLIREC RS THE L Z . TORRY, Fig. 131
T RV =Froi3meshdizy, RWEES LF
LCHHEL < %, ZoEmE, mEEERY) =7
LU EFHEBFECRALDNRS. Zhik, B X o TR&
e+ TcdhHs. Fig. 4 icRTXo5, FMEE
ERY F L OWENERE TR 5 BEOZENE, BE
BRY)zFLrorho 35D R REL, HRbER
FILAEAR LI LB 202 5.

D EoOERE»S, ¥V oFLv o BBOMER®LE -
IRBHITE, WEBTELETEIBHTE Z EBLE
THD, Fl, BEEEC XD WENOBERSI VR
VoF LR AT ERNEE L ENLS.

3. 5

KA T T4 OEBITRHVWONhS AOEREOIES
Bige L7z, SAHEIOR Y =7 L % BNAL ERLEh
TE7z. RVZFVIUBBEORT, 75 v b £4H
HIgEER, ERECHBEEREDOEE LA SHITHETE T,
KOFEMEOWBCRMERHETH . EERNEZ BT
L&, EOREELRY =F L 0 OWRNEEIZ X %
IR HDH DT, MW BREOEEBLETDHS.
WEONEPEELE ML, RV F L 0Bt
LB D BE DK &

AT, FELTRYZFLUHEE v X ORE
TOWTHL, RY TFL o HBEMSOMRSCE LT
E|% L 72DT, TDOHRIIMOHEID 2 THOT, FY

F U U RBEINE~OHBEE L ED T2 hiissnwe
»5.

¥, RROERC DT, BY =FL Pk
T AHEFEE L MBS 2 Wit Wi, FREEERRAHE
B A BYA K &[4k AR 5 B RIS AT T4 RIR
BRECELEH#HT 5.

L' BR

1) G. BonricrioLr: Oil Gas J., Sep 25 (1978),
p. 108

2) rhFfsalE: $L4#8, 62 (1976) 10, p. 106

3) N. ScaMrtz-PRANGHE and W. von BAECKMANN:
Mat. Perform,, Aug. (1978) p. 22
M. TaNagA, F. Otsuki, and S..SUGIMURA:
NACE Corrosion’ 79, March (1979), p. 260-1
Hrmd, KBEEE, 58 ¥, hR=m. ¥
FESE: 8§k, 297 (1979) 5, p. 181

4) W4 {hg T2, 29 (1976) 10, p. 82

5) R. HieLema: USP 3823045, ( July, 1974)
KFER—, FERW: KB 50-148488, (Oct,
1975)

H. Lanpcrar and W. Quitmann: USP 3616006,
(Oct, 1971)

P. KocH, §. MENNENOH, and H. MIKULLA:
Ist International Conference on the Internal
and External Protection of Pipes, (Sep. 1975),
p. A2-11 [BHRA]

6) A. L. Grrrr: Plastics Extrusion Technology,
(1968), p. 260 [Reinhold Book Corp.,]

7) WACKEE, W BE: KV =F v v, (1971)
p. 154 [HFITEHBH]

8) BRHEIA, BEEIEFF, FIE 5 55F B 47-12861
(April 1972)

9) M. TaNaka, F. Otsuky, J. Kinugasa, T. Naca-
sawa, and 1. Tsurutani: SPE 37th Annual
Technical Conference, (May 1979), p. 483

10) 3@ %HHH, &2 BE: 7525797 %, 2
(1969) 4, p. 41

1) ~rho b SVYLVFFT7, TN E—- 774
v b=y EpgEE 50-110472 (Aug, 1975)

12) M. TANaxka, F. Otsukl, F. HiraNo, and T. Sato:
3rd International Conference on the Internal

Conference on the Internal and External Pro-
tection of Pipes, (Sep. 1979), p. 107 [BHRA]

— 273 —



