
API 5L X80 Technical Reference

API 5L X80 Chemical Composition and Carbon Equivalent
Guide
Chemistry + CEpcm / CEIIW control for X80 / L555 PSL2 line pipe. Data basis: API 5L / ISO 3183 PSL2 chemical composition for t <= 25.0 mm; values for
thicker pipe or supplementary service shall follow project agreement and MTC.

Why chemistry matters for X80 pipe
API 5L X80 pipe reaches the L555 strength level through controlled low-carbon microalloyed chemistry rather than a simple increase in carbon. The chemistry must support
three results at the same time: high strength, weldability, and toughness in the pipe body, weld seam and heat-affected zone (HAZ). Carbon equivalent review is the bridge
between the chemical table and the welding procedure.

Grade identity
X80 = L555
Minimum yield: 555 MPa / 80.5 ksi

Chemistry focus
Low C + Mn + Nb/V/Ti microalloying with residual P/S control.

Welding link
CEpcm or CEIIW supports WPS/PQR, HAZ hardness and
cracking-risk review.

Core PSL2 chemistry reference
The table below condenses the X80M and X80Q chemistry controls most useful for engineering review. It is a reference sheet for article/PDF use and should be checked
against the final order specification, pipe wall thickness, delivery condition and MTC.

Chemical / control item API 5L X80 PSL2 reference Technical meaning in X80 pipe

Carbon, C X80M: <= 0.12%; X80Q: <= 0.18% Controls weldability, HAZ hardness and field welding sensitivity.

Silicon, Si <= 0.45% Supports deoxidation and stable steelmaking / rolling response.

Manganese, Mn X80M: <= 1.85%; X80Q: <= 1.90% Main strength and transformation-control element for X80 / L555 pipe.

P / S residuals P <= 0.025%; S <= 0.015% Lower residuals help protect toughness, weld quality and fracture-control performance.

Nb + V + Ti <= 0.15% unless otherwise agreed Microalloying system for grain refinement, precipitation strengthening and TMCP response.

Cu / Ni / Cr / Mo Cu <= 0.50%; Ni <= 1.00%; Cr <= 0.50%; Mo <=
0.50% unless otherwise agreed

Alloy additions may support strength and toughness balance but must stay within the agreed chemistry
route.

Boron, B B <= 0.004% where applicable; otherwise residual
B controlled

Affects hardenability and HAZ behavior; check against MTC and project chemistry limits.

Carbon equivalent CEpcm for C <= 0.12%; CEIIW for C > 0.12% Used to evaluate weldability, HAZ hardening tendency and welding-procedure risk.

Note: X80M is the common low-carbon TMCP/controlled rolling direction for welded line pipe, while X80Q is a quenched-and-tempered route. The suffix affects chemistry interpretation, CE route and
welding review.
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Carbon Equivalent: CEpcm and CEIIW
Carbon equivalent converts chemistry into a weldability review number. It does not replace WPS/PQR, CVN, DWT or HAZ testing; it helps decide how sensitive
the pipe may be to hard HAZ formation, hydrogen cracking and welding procedure control.

Which carbon equivalent applies?
Condition Calculation route Use in X80 review

Product analysis C <= 0.12% CEpcm Typical for low-carbon X80M chemistry; better reflects microalloyed low-carbon weldability behavior.

Product analysis C > 0.12% CEIIW Used for higher-carbon chemistry; supports cracking-sensitivity and preheat review.

Seamless pipe t > 20.0 mm CE limits as agreed Thicker seamless pipe may require order-specific chemistry and welding review.

Pipe t > 25.0 mm Chemistry as agreed Table values are amended by agreement for wall thickness beyond the standard table range.

CEpcm formula for low-carbon PSL2 chemistry

CEpcm = C + Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15 + V/10 + 5B

Use when product-analysis carbon is <= 0.12%. Symbols are mass fraction in percent. This formula is especially relevant to low-carbon X80M chemistry.

CEIIW formula for higher-carbon PSL2 chemistry

CEIIW = C + Mn/6 + (Cr + Mo + V)/5 + (Ni + Cu)/15

Use when product-analysis carbon is > 0.12%. This route is often reviewed where carbon level is higher and weldability risk needs a broader cracking-sensitivity check.

How to read CE values for project work
Review point What the number affects What should be checked next

Girth welding risk Higher CE may increase HAZ hardening and hydrogen-cracking
sensitivity.

WPS/PQR, preheat range, heat input and interpass temperature.

HAZ toughness Chemistry affects HAZ microstructure after welding thermal cycle. CVN/HAZ toughness, hardness where specified, and weld repair procedure.

Strength-toughness balance X80 must reach strength without losing toughness margin. Mechanical test, CVN, DWT where required, and delivery condition.

MTC consistency CE is only useful when calculated from the same heat/product
chemistry.

Heat number, product analysis, pipe marking and test-unit identity.
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X80 Chemistry Review Checklist
Use this checklist to connect API 5L X80 chemistry with weldability, toughness and traceability. The goal is to make the chemistry table actionable instead of
treating it as a separate specification block.

Document / control point What to verify Why it matters for X80

MTC chemistry C, Si, Mn, P, S, microalloying elements, alloy additions and B control. Confirms that finished pipe chemistry matches X80M/X80Q route and project
specification.

CE value CEpcm or CEIIW route, calculated from product analysis. Links chemistry to weldability, HAZ hardness and field welding procedure risk.

Delivery condition M/Q suffix, TMCP/controlled rolling or Q&T; route where specified. Explains how chemistry is converted into strength and toughness performance.

WPS / PQR review Preheat, heat input, interpass temperature, consumables and repair
procedure.

Checks whether field welding is qualified for the actual X80 chemistry and wall
thickness.

Toughness records CVN for pipe body/weld/HAZ and DWT where specified. Confirms the strength level is supported by crack-initiation and
crack-propagation control.

Traceability chain Heat number, pipe marking, MTC, product analysis, NDT, hydrotest
and packing list.

Keeps chemistry, test unit and shipped pipe identity aligned.

Technical takeaway
API 5L X80 pipe is not proven by the grade name alone. X80 chemistry is designed to achieve the L555 strength level while preserving weldability and toughness. The useful technical review is:
chemistry -> carbon equivalent -> WPS/PQR -> CVN/DWT -> NDT/hydrotest -> MTC and marking traceability.
Recommended article placement: use this PDF after the “Chemical Composition and Carbon Equivalent of X80 Pipeline Steel” section. It supports SEO/GEO terms such as API 5L X80 chemical composition,
API 5L X80 carbon equivalent, X80 CEpcm, X80 CEIIW, and API 5L X80 weldability.

Reference basis What was used

API Specification 5L / ISO 3183 PSL2 chemical composition table for t <= 25.0 mm, CEpcm / CEIIW rules, and traceability context.

API 5L official standard notice Specification 5L, Line Pipe, 46th edition standard background.
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