
CRISTAL™ E
A new generation of stainless steel MMA electrodes

“The future of welding is clear”
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Our objective at Air Liquide Welding is to help our 
customers to optimise their performance by offering 
innovative products. To do so, the ALW dedicated R & D
team is permanently working on the development of 
solutions to improve productivity and quality and to
drive technological evolution.

CRISTAL™: New generation of stainless steel coated electrodes

22

The CRISTAL™ range of rutile coated stainless steel MMA electrodes for welding 
with direct current in the downhand position consists of 3 types:

CRISTAL™ E 308 L
Suitable for welding austenitic steels such as AISI 304 and 304 L.

CRISTAL™ E 316 L
Suitable for welding austenitic steels such as AISI 316 and 316 L.

CRISTAL™ E 309 L
Multi application electrode for welding stainless steels with 23 % Cr, 13 % Ni such as AISI 309 and suitable for joining dissimilar steels

Vacuum packaging is standard

guaranteeing electrodes 

are ready for use and in exactly

the right quantity.

Market segments
- Equipment for the food industry,

- Equipment for the chemical industry,

- Maintenance and repair.
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Fume toxicity
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Comparison of fume emission rates
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The new pr ISO EN 15011-4 norm is a European and International standard 

for health and safety in welding describing how to collect samples of welding 

fumes and gases for determination of the fume emission rate and chemical 

composition.

This norm allows the user to make an objective choice of the safest possible 

product for the application, optimising the working conditions, 

by attacking the problem at the source.

The CRISTAL™ MMA electrodes are all in class 5a 

(welding fume limit value >4.5 mg/m3 and fume emission rate less than 3 mg/s).

Standard electrodes are in class 2B (welding fume limit value 1.5 to 2.5 mg/m3).

Class 5a is the lowest and thus the most hygienic class.
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CRISTAL™ classification according to EN 15011-4
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CRISTAL™ electrodesStandard electrodes
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CRISTAL™ electrodesStandard electrodes

Fume (g/h) Cr VI concentration (%)
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Comparative fume characteristics with standard electrodes for diameter 3.2 mm.

Results generated by TWI (The Welding Institute Ltd), Cambridge UK, August 2005
• Emission rate testing according to the methodology defined in pr EN 15011-4, EN ISO 15011-1:2002.
• Fume analysis according to BS ISO 15202-2&3 and BS ISO 16740:2005.
• Welding performed with an inverter on degreased mild steel base material, average current : 106 A – voltage: 25.7 V. 
• Comparable reduction in fume emission and CrVI concentration have been obtained on 308L and 309L electrodes by Air Liquide Welding.

Electrode Average emission
rate in (g/h) % CrVI % Fe %Ni % Mn %Mo

CRISTAL™ E 316L 7 0.66 9 0.86 5.6 0.11

Standard E 316L 14 3.20 5 0.29 2.4 0.16

CRISTAL™ E

Standard electrodes
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Different conditions of use can lead to different results.

– 55 %

– 79 %



AWS (A 5.4) EN 1600

CRISTAL™ E 308 L E 308L-17 E 19 9 L R 22

CRISTAL™ E 316 L E 316L-17 E 19 12 3 L R 22

CRISTAL™ E 309 L E 309L-17 E 23 12 L R 22

Mechanical, chemical characteristics and conformance
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Typical EN1597-1 all weld Chemical analysis, typical wt %
mechanical characteristics all-weld-metal deposit (ISO 6847)

YS MPa UTS MPa E (l=5d) % CVN+20 °C J C Si Mn S P Cr Ni Mo Ferrite
WRC 92

CRISTAL™ E 308 L 405 550 38 60 0.030 0.9 0.8 0.008 0.020 19 10.5 - 8

CRISTAL™ E 316 L 445 580 38 60 0.030 0.9 0.8 0.008 0.020 19.1 10.8 2.8 8

CRISTAL™ E 309 L 445 570 38 60 0.030 0.9 0.8 0.008 0.020 23 12.5 - 10

� Approvals

TÜV - DB

� Product information

� Welding parameters

Very low moisture pick up after 5 days 80 % RH/27 °C: no porosity.
If necessary, re-drying: 250 °C / 2 h.

Type Diameter Length Quantity Cat. no.
(mm) (mm)

Per pack Per carton

2.5 300 28 448 W 000 234 624
CRISTAL™ E 308 L 3.2 350 22 308 W 000 234 625

4.0 350 18 216 W 000 234 626

2.5 300 28 448 W 000 234 627
Electrode CRISTAL™ E 316 L 3.2 350 22 308 W 000 234 628

4.0 350 18 216 W 000 234 629

2.5 300 28 448 W 000 234 630
CRISTAL™ E 309 L 3.2 350 22 308 W 000 234 631

4.0 350 18 216 W 000 234 632

Caution : for use only with direct current .+

Diameter (mm) Current (A)

2.5 70-80

3.2 110-120

4.0 125-135

CRISTAL™ electrodes

� Conformance

� Chemical analysis and mechanical properties



The welding industry is a modern industry, where efficiency, 
productivity, quality and innovation are key to competitive advantage.
Welders are highly skilled professionals, whose performance can be
optimized by the use of the innovative and unique range of CRISTAL™

welding consumables.
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Improved performance
• Better visibility of the weld pool
• Good weldability in DC mode and easy to use
• Good striking and restriking
• Good slag removal
• Low fume residues along the bead line and thus less cleaning

Quality
• Very regular,

fine shaped,
mitre, bead
appearance

Working environment*
• Reduction of fume

emission by 50%
• Cr VI is reduced 

by a factor of four
compared to standard
electrodes, making
CRISTAL™ electrodes
the safest available 
on the market.

How do CRISTAL™ stainless steel MMA electrodes help to improve and optimize 
the welders’ performance ?

CRISTAL™: a new generation of stainless steel electrodes

The advantages of DRY vacuum packaging

The vacuum packaging of CRISTAL™ MMA electrodes allows :

• easy storage without requiring special precautions,

• the electrodes are ready for use, reducing the risk 

of start porosity, even after long periods of storage,

• just enough electrodes for your application, 

in packs of 1 kg (2.5 kg for larger diameters), 

reducing wastage.
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* The use of CRISTAL™ does not replace the need for precautions to be taken when welding.
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Founded in 1902, Air Liquide is the world leader in industrial and medical gases and related services. The company has offices in 70 countries and employs 
a work force of 35,900. Drawing on constantly renewed technologies, Air Liquide develops groundbreaking solutions used in making countless everyday 
products and in helping to preserve life.

www.airliquide.com

Contacts

Contacts for other countries
ALW Export Department Italy 
Via Torricelli15/A
37135 VERONA
Tel: +39 045 82 91 511
Fax: +39 045 82 91 536

ALW Export Department France
13, rue d'Epluches
BP 70024 Saint Ouen l'Aumône
95315 CERGY-PONTOISE Cedex
Tel: +33 1 34 21 33 33 
Fax: +33 1 30 37 19 73

www.saf-fro.com

BELGIUM
AIR LIQUIDE WELDING BELGIUM SA
Z.I. West Grijpen - Grijpenlaan 5 - 3300 TIENEN
Tel.: +32 16 80 48 20 - Fax: +32 16 78 29 22

CHINA
SAF SHANGHAI REP. OFF.
Rm. 722. Pine City Hotel
777 Zhao Jia Bang Lu - SHANGHAI 200032
Tel.: +86 21 64 43 89 69 - Fax: +86 21 64 43 58 97

CZECH REPUBLIC 
AIR LIQUIDE CZ S.R.O. - Welding & Cutting 
Jinonickà 80 - 15800 PRAHA 5 
Tel.: +420 257 290 384 - Fax: +420 257 290 428

FRANCE
AIR LIQUIDE WELDING FRANCE
13, rue d’Épluches - BP 70024 Saint-Ouen l'Aumône
95315 CERGY PONTOISE Cedex
Tel.: +33 1 34 21 33 33 - Fax: +33 1 34 21 31 30

GERMANY
OERLIKON SCHWEISSTECHNIK GmbH
Industriestrasse 12 - D-67304 EISENBERG/PFALZ
Tel.: +49 6351 4760 - Fax: +49 6351 476 335

HUNGARY 
AIR LIQUIDE HUNGARY - Welding & Cutting
IPARI GAZTERMELÖ KFT. 
Pannonia Center-Pannonia u.11. - H-1136 BUDAPEST XIII, 
Tel.: +36 1 239 4060 - Fax: +36 1 239 4060

ITALY
AIR LIQUIDE WELDING ITALY
Via Torricelli 15/A - 37135 VERONA
Tel.: +39 045 82 91 511 - Fax: +39 045 82 91 536

MALAYSIA
SAF-OERLIKON MALAYSIA SDN BHD
No 10, Jalan TPP 5/1
Taman Perindustrian Puchong
47100 PUCHONG, SELANGOR
Tel.: +603 8060 8638 - Fax: +603 8061 6208

NETHERLANDS
AIR LIQUIDE WELDING NETHERLANDS
Rudonk 6 B - NL 4824 AJ BREDA
Tel.: +31 76 541 00 80 - Fax: +31 76 541 58 96

POLAND
AIR LIQUIDE WELDING POLSKA - SP. Z.o.o
UL. Porcelanowa 10 - 40-246 KATOWICE
Tel.: +48 32 609 04 50 - Fax: +48 32 609 04 60

PORTUGAL
AIR LIQUIDE SOLDADURA LDA
Rua Dr. António Loureiro Borges, 4-2° Arquiparque
Miraflores - 1495-131 ALGÉS
Tel: +351 21 41 64 900 - Fax: +351 21 41 69 40

ROMANIA
DUCTIL
Aleea Industriilor Nr 1 - 120224 BUZAU
Tel.: +40 238 722 058 - Fax: +40 238 716 861

RUSSIA
AIR LIQUIDE WELDING
17 Vorontsovskaya Str. - 109147 MOSCOW 
Tel.: +7 495 641 28 98 - Fax: +7 495 641 28 91
E-mail: vladimir.lebedev@airliquide.com

SCANDINAVIA
OERLIKON SKANDINAVIEN AB
Krossverksgatan 7 - 216 16 LIMHAMN
Tel.: +46 (0)40 670 15 00 - Fax: +46 (0)40 670 15 01

SLOVAKIA
AIR LIQUIDE WELDING CENTRAL EUROPE S.R.O.
Prazska 35 - 94901 NITRA
Tel.: +421 37 65 19 919 - Fax: +421 37 65 19 919

SPAIN
OERLIKON SOLDADURA SA
Poligono Industrial la Noria Carretera de Castellon 
Km-15,500 - 50730 El Burgo de Ebro - ZARAGOZA
Tel.: +34 976 10 47 00 - Fax: +34 976 10 42 67

SWITZERLAND
OERLIKON - SCHWEISSTECHNIK-AG
Neunbrunnenstrasse 50 - CH 8050 ZÜRICH
Tel.: +41 44 307 61 11 - Fax: +41 44 307 65 30

THAILAND
AIR LIQUIDE WELDING THAILAND Co Ltd
40 Moo 6 - Ramindra Road Km. 9.5
KHANNAYAO, BANGKOK 10230
Tel.: +66 2 9432250 - Fax: +66 2 9432256

U.A.E.
AIR LIQUIDE WELDING MIDDLE EAST FZE
Jebel Ali free zone warehouse No. FZS1AH05
P.O. BOX 18734 - Jebel Ali - DUBAI
Tel.: +971(0)48861606 - Fax: +971(0)48861608

U. K.
AIR LIQUIDE WELDING Ltd
Low March / London Road - DAVENTRY
Northants NN11 4SD
Tel.: +44 1 327 70 55 11 - Fax: +44 1 327 70 13 10

UKRAINE
AIR LIQUIDE WELDING UKRAINE, Llc.
1 rue Proskura - bureau 106A - 61070 KHARKOV 
Tel.: +380 577 546 867 - Fax: +380 577 546 867
E-mail: igor.libman@airliquide.com


