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Summary

Using Exquip protectors means application of advanced technology without recycling
problems for the customer .

To achieve the high performance required by the Shell test specification , Exquip only
had to slightly increase the bumper zone of the protector as well as marginally to improve
the composition of the material .

Exquip is able and willing to meet almost any protector design change and
material compositions alteration which might be required by future developments .

Exquip protectors are green products; and the positive result of the Salt-water spray test

showed also their good performance in combination with the green dope of Shell
(STC 1 dope) .

Test results

1. Impact resistance

To achieve the requirements of the specifications only a small change of the design
geometry and of the material composition were neccesary. .

2, Salt-water spray test

This test was performed in the chemistry laboratorum of Mannesmann

Hoesch Pipemill (MHP) in Hamm , Germany .

The test medium was very aggressive so that pipes and couplings were

heavily attacked, but without harming the thread areas covered by the protector .

Test report of MHP is included .

3. Thread siripping resistance
3 I/2°NEW VAM

The Exquip protector has a very high resistance to thread stripping .
The specifications call for an axial applied load of 2,76 kN for a
3 1/2°NEW VAM connection . '

The acctual stripping resistance was 35 AN,
T"NEW VAM
The axial load required by the specifications is Z85 &N .

No stripping accured at _36 AN which is the maximum capability of the
stripping apparatus .



4. Vibration resistance

No decrease was observed of installation torque ( 35 Nm ona 3 1/2° NEW VAM
connection) after the 96 hours test .

g, Chemical resistance

Exquip material is compatible with diesel oil , paraffin , acetone , Shellsol D70,
and hydrochloric acid . '

In trichloroethylene a change of more than 10 % in weight and volume was experienced

during the test at a temperature of 50 deg C (122 deg F) for the material composition of
polypropylene / elastomer / chalk and polypropylene / elastomer / glassfiber .

At room temperature only, a volume change of 11,1 % was observed in trichloroethylene
for the material polypropylene / elastomer / chalk .

The test report from MHP is included .
6. Internal pressure test

The test took place with a internal pressure of 200kPa ( 28psi) .

No pressure decrease was observed either after five internal pressure
cycles and maintaining at pressure for five minutes, according to the
Shell test procedure, or after a penod of five days .



Exquip Reu-GmbH,Auf dem Knuf 10 Exqu 1P
D-5%073 HAMM, Germany THREAD PROTECTORS

Telephone (UFI181-53366 I Telefax (01181 65787

Date:13 06 1994
PROTECTOR TEST
DATA SHEET
AXIAL IMPACT
Field Laboratory
oy
T - | LA
E=mx gxh

Ivpe of protector: 3 1/2"NEW VAM, pin end, closed
nominal weight of jeoint=10,20 1h/ft

Bequirements:Axial impact,l 1/2"dia.bar,E=1777,7J(1304,2 ft-1b)
Easults: Actual height: 1.13m(3.7 ft)

Hammar weight: 160kg (352,74 1b)

Impact energy: 1779J{1305,14 ft-1b)

Condition of Protector:
Dent at point of impact.

No damage on pipe-end.
No damage on thread.

Tast enqinag?l‘jzn:‘tura

I




Exquip Reu-GmbH, Auf dem Knuf 10 EquIP
D-59073 HAMM, Germany THREAD FPROTECTORS

Tebephaone (0J1381-£2356  Telefax (011381 66787

Date:13.06 1994
PROTECTOR TEST
DATA SHEET
LATERAT, IMPACT
Field Laboratory
| e
= %
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E=mx gxh

Iyvpe of protactor: 3 1/2"NEW VAM, pin end, closed
nominal weight of joint=10,20 1b/ft

Baquirements:Radial impact,l 1/2"dia.bar,E=679,32J(501 ft-1b)
Results: Actual height: 0.44m(1,44 ft)

Hammar weight: 160kg({352.74 l1lb)

Impact energy: §92,74J(507,94 ft-1b)

Condition of Protactor:
Dent at point of impact.

Condition of pipe end:
NHo damage on pipe-end.
No damage on thread.

Test enginear signature




Exquip Reu-GmbH, Auf dem Knuf 10 Exqulp
D-5%073 HAMM, Germany THREAD PROTECTORS

Telephone (07234163266 ¥ Tebefax (0X1I81-66TE7

Date:13 06,1994
45° IMPACT
Field Laboratory
A M
= %
S=17

Iype of protector: 3 1/2"NEW VAM, pin end, closad
nominal weight of joint=10,20 1h/ft

Bequirements:Radial impact,flat steel bar, E=888,9J(655,41ft-1h)
Easults: Actual height: 0,57m{1.87 ft)

Hammer waight: 160kg{352,.74 1b)

Impact energy: 897,.4J(659,62 ft-1b)

Dent at point of impact.

No damage on pipe-end.
Ho damaga on thread.

Tast engineer signature




Exquip Reu-GmbH, Auf dem Knuf 10 E}iqmp

D-59073 HAMM, Germany THREAD PROTECTORS
Telephaone (01238167366 I Telefux (1138148787

Date:23 05 1995
PROTECTOR TEST
DATA SHEET
AXIAL IMPACT
Fiald Laboratory

s
o

Iype of protector: 3 1/2"NEW VAM, pin end, gpen end
nominal waight of joint=10,20 1h/ft

Baquirsments:Axial impact,l 1/2"dia.bar,E=1777,70(1304,2 ft-1b)
Basults: Actual height: 1,13 m(3,7 £t}

Hammar weight: 160 kg(352.74 1b}

Impact energy: 1779 J(1305,14 ft-1b)
Condition of Protector:
Dant at point of impact.

Ho damaga on pipe-end.
Ho damage on thread.

Test enginegr signature
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Exquip Reu-GmbH, Auf dem Knuf 10 - EXQUIP

D-59073 HAMM, Germany THREAD PROTECTORS
Telepbons (938162266 1 Telafax (Y101 66757 :

Date:23.05 1995
BROTECTOR TEST
DATA SHEET
45° IMPACT
Field Laboratory

ey
Ny %
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Type of protector: 3 1/2"NEW VAM, pin end, open and
nominal weight of joint=10,.201bk/ft

Requirements:45* radial impact,l 1/2"dia.bar,
E=888,9 J(655,41 ft-1b)

Rasults: Actual height: 0,57 m{1.87 ft)
Hammer weight: 160kg(352.74 1b)
Impact energy: 897.4 J(659,62 ft-1b)

Condition of Protector:

Dant at point of impact.

Ho damage on pipe-eand.
Mo damage on thread.

Test gnginear signatura
ffﬁfﬁ.dﬂdj




Impact Test

31/2" NEW VAM 4

Axial Impact
Height : 1,13m (3,7 ft)
Hammer weight : 160 kg (352,74 |b)




Impact Test

312"
NEW VAM

Axial Impact
Height : 1,13m (3,7 ft)
Hammer weight : 160 kg (352,74 Ib)




45° Impact
Height : 0,57m (1,87 ft)
Hammer weight : 160 kg (352,74 Ib)



Exquip Reu-GmbH, Auf dem Knuf 10 Exqu lp

D-59073 HAMM, Germany THREAD PROTECTORS
Telephore (07108163268 & Telelux (0133816675

Date 1306 1994
PROTECTOR TEST
DATA SHEET

AXIAL IMPACT

Field ' Laboratory
===J %

' & 2
E=m x gx h

Ivpa of protector: 7"NEW VAM, pin end, closed
nominal weight of joint=29.00 1b/ft

Bagquirements:Axial impact,1l 1/2"dia.bar ,E=2527,14J(1863,34 ft-1b)
Besults: Actual height: 1,.64m(5,38 ft)

Hammer weight: 160kg(352,74 1b)

Impact energy: 2582,00J(1897,74 ft-1b)

Condition of Protactor:
Dant at point of impact.

Condition of pipe end:
No damage on pipe-aend.
Ho damage on thread.

Test engineep signature
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Exquip Reu-GmbH, Auf dem Knuf 10 Exqulp
D-59073 HAMM, Germany THREAD PROTECTORS

Telephome (01238163266 i Tebelux (318156757

Date:13.06 1994
PROTECTOR TEST
DATA SHEET
LATERAL IMPACT
Fiald Laboratory
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Ivpa of protector: 7"NEW VAM, pin end, closed
nominal weight of joint=29,00 1h/ft

Bequirements:Radial impact,l 1/2"dia.bar,E=1931,4J(1424,1 ft-1b)
Besults: Actual height: 1,23m(4.04 ft)

Hammer waight: 1680kg{352.74 1h)

Impact energy: 1936,5J(1425,.07 ft-1b)
Condition of Protector:

Dent at point of impact.

No damage on pipe-and.
Ho damage on thraad.

Test aninﬂ%if{;j?aturn
wa]gbq%.
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Exquip Reu-GmbH, Auf dem Knuf 10 Exqu 1P
D-59073 HAMM, Germany THREAD PROTECTORS

Telephome (0)3381-62266 ¥ Telefax (00238156787

Date 13.06 1994
PROTECTOR TEST
DATA SHEET
45° IMPACT
Fiald Laboratory
s
| — % ?*fé :%
' Eéi: xﬁ?
E=mx g x h

Typa of protector: 7"NEW VAM, pin end, closed
nominal waight of joint=29,.00 1h/ft

Bequirements:Radial impact,flat steel bar,Em=1263,57J(931,67 ft-1b)
Rasults: Actual height: 0,.81m(2. .66 ft)

Hammer weight: 160kg(352.74 1b)

Impact enargy: 1275.3J(938.30 ft-1h)

Condition of Protector:
Dent at point of impact.

Condition of pipe and:
No damage on pipe-end.
Ho damage on thread.

Test enginear|signature

jm"\'-ftuj?.




Exquip Reu-GmbH, Auf dem Knuf 10 - Exqmp
D-59073 HAMM, Germany THREAD PROTECTORS

Telephone (0338163266 ¥ Telafax (0138166717

Date:23 05 1995
PROTECTOR TEST
DATA SHEET
AXIAL IMPACT
Eiaeld Laboratory

———
T
=Sl
E=mxgxh

Iype of protector: 7"NEW VAM, pin end, gpen end
nominal weight of jeoint=29,00 1lh/ft

Bequirementa:Axial impact,l 1/2"dia.bar,E=2527,14 J(1863,3d ft-1b)
Besults: Actual height: 1,64 m(5,38 fFr)

Hammer weight: 160 kg (352,74 1b)

Impact energy: 2582,00 J(1897,74 ft-1b)

Dent at point of impact.

Ho damage on pipe-end.
Mo damaga on thread.

Tastd‘]l:inaar signature
NlWoris



Exquip Reu-GmbH, Auf dem Knuf 10 Exqulp
D-59073 HAMM, Germany THREAD PROTECTORS

Tebaphane (033381622646 ¥ Tebefax (D138 1-66717

Date:23 051995
PROTECTOR TEST
DATA SHEET
45° IMPACT
Eiald Laboratory
)\ —
E=mx gxh
Ivpae of protector: 7"NEW VAM, pin end, gpen and

nominal waight of joint=29.00 1h/ft

Requirements: 45°radial impact, flat steel bar,
E=1263,57 J({931,87 ft-1h)

Basults: Actual height: 0,81 mi(2.66 ft)
Hammer welight: 160 kg{352.74 1lb}

Impact energy: 1275,3 J(038,30 ft-1b)

Condition of Protector:
Dent at point of impact.

Ho damage on pipe-and.
Ho damaga on thread.

Test engineer signature




Impact Test

7" NEW VAM

Axial Impact
Height : 1,64m (5,38 ft)
Hammer weight : 160 kg (352,74 Ib)



Impact Test

7" NEW VAM

Axial Impact
Height : 1,64m (5,38 fit)
Hammer weight : 160 kg (352,74 Ih)



Impact Test

7" NEW VAM

Axial Impact
Height : 1,64m (5,38 ft)
Hammer weight : 160 kg (352,74 Ib)

P

o

!\

i

L] g
;o f'

-



Impact Test

7" NEW VAM

45° Impact
Height : 0,81m (2,66 ft)
Hammer weight : 160 kg (352,74 Ib)




