


Pipe behavior under combined loads is described by mechanical
laws most commonly illustrated by the Von Mises Equivalent stress
(VME) ellipse and collapse formula [2].

Mechanical properties

Collapse resistance is a function of the pipe mechanical properties
such as Yield strength, ultimate strength, Young’s modulus, or resi-
dual stresses. Yield strength in particular is a major contributor to
the collapse resistance :

Chemical composition has some limited influence once a fully mar-
tensitic structure is achieved. It is reached with Quench &Tempered
heat treatment process (Q&T) which also allows to minimize and
control residual stresses.

Ovality and Eccentricity

Ovality shows a significant effect as illustrated on the graph below [3] :

Tests have proven that eccentricity of the pipe body does not show
a significant influence on the collapse resistance, as long as com-
pliance with API 5CT wall thickness tolerance is maintained.

Testing parameters

Practically, collapse resistance is measured on a portion of pipe
that has been precisely mapped. It is then mounted into an external
pressure chamber, submitted to hydraulic pressure and recorded.

External pressure chamber

Among influencing parameters such as end-fittings, induced sup-
porting loads or pressure gradient (pressure build up with time),
the pipe sample length shows dominant influence.API 5C3 calls for
a minimum sample length of 2 times the pipe OD. However tests
demonstrated that only a length greater than 8 times the pipe OD
will ensure a stabilized and conservative rating, comparable to a
full length of pipe in the well.

The typical test report below shows the applied pressure up to the
guaranteed minimum rating, followed by a hold time, then final
pressure build up until failure.

API collapse values

Starting in the 1920’s, collapse calculation formulas were addres-
sed in the API Society [4]. They were derived from the need to
reconcile simple theoretical models with physical test results. In
order to improve the predicting accuracy of these models, subse-
quent revisions of the API 5C3 standard have included new formu-
las that better account for the influential parameters. Yet, API col-
lapse values derived from these formulas were given for information
purposes only, which provided the well designer with guidelines,
but no guarantees.



V&M Collapse prediction model

V&M TUBES started long ago to accumulate collapse testing data
[6] [7], in order to understand the collapse phenomenon and its
influencing factors.

This extensive knowledge is consolidated within the V & M
proprietary collapse model as a function of the influencing para-
meters. It has demonstrated its prediction accuracy through exten-
sive correlation and state-of-the-art statistical analysis.

Such accuracy of our collapse model, enables V&M TUBES to
provide the industry with guaranteed higher performances.

V&M proprietary High Collapse grades

V&M High Collapse grades for seamless pipes are designed by
selecting and controlling the most influential parameters.
Subsequently the model is used to calculate the external pressures
of the full product line i.e. each size, weight and grade.

V&M TUBES High Collapse grades cover the full range of sizes
and weights from 4 1/2”to 26”, grades from 80 KSI to 150 KSI,
and offer special drifts on a standard basis without collapse de-
rating. While strictly compliant with API standards, V&M Tubes
High Collapse grades are delivered with the guarantee of their
minimum High Collapse rating.

On average, V&M TUBES provides guaranteed High Collapse
performance values that exceed API by +25% to +40%.

Thus alternate solutions are made available by V&M TUBES High
Collapse grades:

Combining High Collapse and Sour Service

V&M TUBES has combined its expertise on High Collapse appli-
cations along with that on Sour Service material to cope with the
most demanding environments [5]. This has lead to the High
Collapse & Sour Service product line. It is composed of 2 series to
fulfill the customers’ requirements with regard to the mechanical
properties and level of reliability.
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Consider 13 3/8” 72# VM110HC w/ 3900 psi Collapse instead of
13 3/8”72# P110 w/ 2880 psi Collapse for your exploration
campaign, with +35% safety margin

Consider 9 5/8”53.50# VM110HC w/ 10550 psi Collapse instead of
9 7/8”62.80# P110 w/ 10280 psi Collapse for OD clearance
and 17% weight reduction, still preserving your drift at 8.5”

Consider 7”26# VM110HC w/ 8620 psi Collapse instead of 7”32#
N80 w/ 8600 psi Collapse for your tubing application, with
+6% production flow

Consider 9 5/8”47# VM95HC w/ 7420 psi Collapse instead of 9 5/8”
53.50# C95 w/ 7340 psi Collapse for your riser system, with
11% weight gain

Consider 10 3/4”65.70#VM110HCSS w/ 8530 psi Collapse instead of
10 3/4”71.10# T95 w/ 8480 psi Collapse for your HP-HT
& Sour Service well

Consider 10 3/4” 109# VM110HCSS w/ 21040 psi Collapse along
with 9 7/8”62.80# T95 w/ 8480 psi Collapse to go through
a salt dome or clay section of your drilling program, still
preserving your drift 8.5”

R2 = 0,9931
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HCS series “Time Saving”
• Available in grades 90 and 95 ksi
• Same chemistry and process as HCSS series.
• High Collapse values guaranteed
• 85% SMYS threshold stress guarantee, higher than 80% inAPI.
• Reduced delivery time, as fast as standard grades, thanks to the

mill quality records that prove SSC resistance without additio-
nal NACE method A test.

HCSS series “Enhanced API”
• Available in grades 80 to 110 ksi.
• Fully compliant with API (or its QA/QC philosophy for VM

110 HCSS grade)
• High Collapse values guaranteed
• 85% / 90% SMYS threshold stress guarantee, higher than 80%

in API
• Delivered with NACE methodA test, performed on actual order

Please refer to the V&M TUBES Sour Service Grades Leaflet for
further information.

The added value of
V&M High Collapse solutions

• Full range of sizes, weights and grades, with spe-
cial drifts on a standard basis.

• Full compliance with API, making it a standardi-
zation item

• An average 30% extra performance in Collapse
over API rating and up to 40%

• The guarantee of this performance versus API
only recommended values

• Sour Service compliant combinations
• Alternate solutions for your well optimization for

safety factors, weight, clearance, flow rate and
multiple combinations

• Integrated offer with VAM® Premium connections

Fit-for-purpose approach

Beyond API and proprietary High Collapse grades, “taylor-
made”products, services, or characterization may be required to
fulfill customer’s highest profile projects. V&M TUBES offers a
complete engineering approach to satisfy specific needs including:

• Non-standard,“taylor-made”OD, wall thickness or grade
• Odd drift sizes to fit to your personalized well design
• Immediate HC evaluation with theV&M reliable collapse model
• Even higher collapse values with its associated guarantee, upon

request
• Evaluation of additional chemical and mechanical properties

or corrosion resistance (NACE-D)
• Collapse testing
• Segregation plan based on wall mapping and dimensional scan-

ning (C-scan)

First class processing capacity

Steel elaboration is processed in 4 own
mills in France, USA, Brazil and
Germany including the long-lasting rela-
tionship with German first-class supplier
HKM. Combined capacity and supply
sources is 3.5 million tons per year.
Equipment includes electric furnaces fed
from scrap, blast oxygen furnaces fed
with iron ore, vacuum degassing batches,
continuous cast to produce steel rounds
and forging equipment.

Pipe manufacturing is processed in 11
mills in France, Germany, UK, USA,
Brazil and Indonesia with CitraTubindo
in which V&M TUBES holds a 25%
share. Combined capacity reaches 2.7
million tons seamless pipe per year.
Equipment includes:

Advanced hot-rolled processes: Pilger mill, continuous mandrel
mill, plug rolling mill, MPM mill,…

Heat treatments with computer controlled austenitizing and tem-
pering furnaces, internal and / or external quenching units, with
water, oil or air, followed by hot straightening to minimize resi-
dual stresses.

Non-destructive evaluation on or off line, including the latest
ultra-sonic technology like phased-array, capturing defects twice
as small as API, wall thickness measurements, ovality checks, and
wall mapping (C-scan).

Pipe finishing for the OCTG market includes full length mill
threading and associated stock management in 9 facilities around
the world, in France, Germany, UK, USA, Canada, Mexico,
Brazil and Indonesia. It also includes :
• The VAM® Licensee network of more than 120 accessory threa-

ding and repair shops around the world
• The VAM® quality system, documentation and gauge rental

managed by VAM® Services
• The VAM® Field Service centres, that closely service your opera-

tions and make the best out of VAM®.
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Please visit our website:
www.vamservices.com

Our worldwide network for your success

VA L L O U R E C  &  M A N N E S M A N N  T U B E S
O

SALES OFFICES
VALLOUREC MANNESMANN
OIL & GAS FRANCE
27, avenue du Général Leclerc
92660 Boulogne Billancourt Cedex
France
Phone +33 1 49093731
Fax +33 1 49093713

V&M DEUTSCHLAND
Oil & Gas Division
Theodorstrasse 90
40472 Düsseldorf, Germany
Phone +49 211 960-0
Fax +49 211 960-3924

VALLOUREC MANNESMANN
OIL & GAS UK
Prospect Place
Westhill Industrial Estate, Westhill
Aberdeenshire, UK - AB32 6SY
Phone +44 1224 279340
Fax +44 1224 279341

V&M TUBES
1990 Post Oak Blvd, Suite 1400
Houston, TX 77056-3813, USA
Phone +1 713 4793200
Fax +1 713 4793201

V&M BEIJING
Room 301, East Ocean Center
24A, Jianguomenwai Avenue
Beijing 100004, P.R. China
Phone +86 10 5923 3000
Fax +86 10 59 23 3001

VALLOUREC & MANNESMANN RUS
Office E02-305
4th Dobryninsky pereulok, 8,
Moscow, 119049, Russia
Phone +7 495 787-49-30
Fax +7 495 787-49-31

VALLOUREC MANNESMANN
OIL & GAS NIGERIA
15B Akanbi Danmola Street
South West Ikoyi, Lagos, Nigeria
Phone +234 1 463 0840
Fax +234 1 463 0841

SALES & SERVICES
OFFICES
V&M DO BRASIL
Rua Lauro Müller 116 - Sala 1906
Botafogo 22290 -160
Rio de Janeiro - RJ, Brazil
Phone +55 21 38738300
Fax +55 21 38738316

VAM USA
19210 Hardy Road
Houston, TX 77073, USA
Phone +1 281 8215510
Fax +1 281 8217760

VAM CANADA
# 1920, 444
5th Avenue SW, Calgary, Alberta
Canada T2P 2T8
Phone +1 403 2330119
Fax +1 403 2662332

VAM MEXICO
Av. Framboyanes Lote 6
Manzana 5
Cd. ind. Bruno Pagliai
Tejeria, Vera Cruz
CP 91697, Mexico
Phone +52 229 989 8716
Fax +52 229 981 0349

VAM DUBAI
World Trade Center
Level 14, office 14:01
P.O. Box 9405
DUBAI, U.A.E.
Phone +971 4 329 16 18
Fax +971 4 329 16 22

SERVICES OFFICES
VAM FIELD SERVICE
INTERNATIONAL
Prospect Place
Westhill Industrial Estate, Westhill
Aberdeenshire, UK - AB32 6SY
Phone +44 1224 279380
Fax +44 1224 279384

VAM FAR EAST
No. 16, Jalan Kilang Timor
#06-05, Redhill Forum
Singapore 159308
Phone +65 6736 23 72
Fax +65 6235 11 26

VAM FIELD SERVICE BEIJING
Room 1001-1002
Electronic City Science
and Technology Building
12A Jiu Xian Qiao Road
Chaoyang District
Beijing 100016, P.R. China
Phone +86 10 6438 3145/4513
Fax +86 10 6438 6402

VAM ANGOLA
Sonils Business Centre (Office 015)
RUA 6-1L Boavista
Luanda, Republic of Angola
Phone +244 222 670 439
Fax +244 222 310 910

VAM CASPIAN
340 Nizami Street
ISR Plaza 3rd Floor
Baku AZ1000, Azerbaijan
Phone +994 12 493 2939
Fax +994 12 498 7132

VAM SERVICES
Licensee Network
21-23 rue de Leval
59620 Aulnoye Aymeries, France
Phone +33 3 27696615
Fax +33 3 27664575
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Sales offices

Steel making plants

Manufacturing plants

Accessories and repair
VAM® licensee facilities

VAM® Field Service
International




