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Abstract

This document specifies the thermal spray equipment acceptance requirements for plasma, arc-wire, flame-powder, -wire,
-rod, and -cord, high velocity oxygen fuel (HVOF) equipment. Evidence of the equipment capabilities be provided by the
equipment manufacturer. Inspection reports are provided in five mandatory annexes.

550 N.W. LeJeune Road, Miami, Florida 33126

American Welding Society


https://webstore.ansi.org/RecordDetail.aspx?sku=AWS%20c2.21m-c2.21-2003-all&source=preview
https://webstore.ansi.org/Standards/AWS/AWSc221m212003&source=preview
https://webstore.ansi.org/Standards/AWS/AWSc221m212003?source=preview

This is a preview of "AWS c¢2.21m-c2.21-200...". Click here to purchase the full version from the ANSI store.

Table of Contents

Page No
POTSONIEL ...ttt ettt sttt et be e st e bt et e e bt e et e s bt e e bt e b st e bt sat e e b e e sateeane iii
FOFP@WOFA ...ttt ettt ettt et s bt et e bt s bt e bt e st e et e s ab e e bt e sab e e bt e s ab e e bt enateebeesatesabeesabenaneene \
LEST OF TADIES .ottt ettt ettt et e e ettt e et e e st e e e abe e e abee e et e e e e bbeeeaabeeenbeeeaabeeeeateeenteean viii
Lt SCOPE ettt ettt ettt ettt e b et e b e bt e e bt e s bt e e bt e a e e st e e b te et e e bt e ea b e e b e e ea bt e beenhte e beenatesabeesabeeabeene 1
) O B € 1551 1<) 1 E OO OO OO PO TP PORUPUOU PRSPPI 1
L2 S ALY oottt et b et s h e e bbbt b e a e b et b e st sbe e et saeenaesbeen 1
1.3 UNIS Of IMEASULE. ... .etieueetieiieeteeteettete et ettt et et ete et e e e e s ee e e ee e enseeseeaeestanseemteeseessenseentenseeseansesneensesneennesnean 1
2. Referenced DOCUIMIEILS .......cc.coiiriiriiiiniieieriteteettet ettt ettt sttt et st e bt sb et s bt et sbeesaesaeebe e beebaenbeebeenteebaenseeae 1
TR B 1) 111U (011U 2
4. Conditions for AcCeptance INSPECTION ......co.eeruiririeririenieteriteteeeete ettt ettt eis et et sbe et sbeeeesaeensesnees 2
4.1  Safety and Environmental COMPLANCE ........ccuecveiriririirininieteieteteteeeie ettt ettt s 2
4.2 DULY CYCIR ..ottt b et s h et s bt et s bt e et s bt e b s bt e bbbt e bt et ebe e bt eae 2
4.3 Gases and EIECtriCal POWET .......cccuiiuiiiiriieiiieeie ettt sttt st es e e et e st e eneeneeens 2
4.4 Measuring INSIIUMEILS ........co.eeiiitiiiiitieiet ettt sttt b et e b et e et eate st e et e sbeeseesbeetesbeebeenbeeseenteeneeneeenee 2
5. Principles of Acceptance INSPECTION ........coeiveriiriiiririirieie sttt sttt ettt st e e e e eanesbeeanesreeas 3
5.1 Plasma Spraying EQUIPIMENL. .....c..ccuiiiiiiiiiiiiiiete sttt ettt ettt s b e st e e es et et et sbeebesaeenbesnean 3
5.2 ATC SPIaying SYSIEIMS. .c..eeuteiirietieieetirtete et et et et ettt et et e eueete e e esaeeaeesseeesesresunenseessesesseensesseensesaeennenneen 3
5.3 Flame Spraying Equipment for Powder, Wire, Rod, and Cord (including HVOF) .........ccccoocenininnnnnnen. 3
6. Procedures for ACCeptance INSPECTION .....c..coveoiirierririiriieiertete ettt ettt ettt st e eanesbeeanesaeens 4
6.1  Plasma Spray EQUIPIMENL .......cccuiiuiiiiiiiiiitees ettt ettt st b e te bt e e sbe e be it enaesbeen 4
6.2 ArC SPray EQUIPIMENL .....cc.eoiiiiiiiriieiiieeenteterie ettt st sb et sae e sae et st ennenaees 5
6.3 Flame Spraying Equipment Using Powder, Wire, Rod, or Cord............ceceririinieiininneneeicncee e 5
7. Validity of Inspection Reports and RELESES .......cccoouirieririiiiiinieiiieiecteceeere ettt s sre e 6
7.1 Validity of InSpection REPOTT ........cc.eeiiriieiiiieieree ettt sttt ettt esbe et e saeeneas 6
T2 REEESTS ettt ettt ettt ettt et bttt et b et bttt e h et h e et e h et b et e h e et b et s bt et sbe et sbeenaeebeen 6
MANAGIOTY ARIEXECS ...ttt ettt ettt st e a st e bt e et e bt e st e e bt e s bt e e bt e eat e e bt e sabesabeensbeenbeenaeesabeenneesanes 7
Annex I—Acceptance Inspection Report for Plasma Spraying EQUIDIENT ...........cccueveueeceeriiesieeneeniieeneesseenieessesanes 7
Annex II—Acceptance Inspection Report for Arc Spraying EGUIDIENT ...........ccocueeveiiuieieenieenieeneenieesiee et eeesnes 9
Annex III—Acceptance Inspection Report for Flame Spraying Equipment Using Wire, Rod, or Cord .................... 11
Annex IV—Acceptance Inspection Report for Flame Spraying Equipment Using Powder .............ccccccoceecvvueencennne.. 13
Annex V—Acceptance Inspection Report for HVOF Equipment USiNg POWAETF .........ccccveveueeceeeiiienieeieesieeneennenns 15
INORIIANAGIOTY AFREX ..ottt ettt ettt ettt a e e bt e e ettt e s st e e at e s bt e e bt e bt e st e e bt e sateebtesabe e beesnseeseenns 17
Annex A—Guidelines for Preparation of Technical Inquires for AWS Technical Committees ...........ccouevvvervenn.. 17
List of AWS Documents 0n TRETMAL SPTAYVINLG «..c..eevueeeuiiiiiieieiieeeie ettt ettt sttt ettt e sttt e st e beesbeesbeesaaesanes 19

vii


https://webstore.ansi.org/RecordDetail.aspx?sku=AWS%20c2.21m-c2.21-2003-all&source=preview
https://webstore.ansi.org/Standards/AWS/AWSc221m212003&source=preview
https://webstore.ansi.org/Standards/AWS/AWSc221m212003?source=preview

This is a preview of "AWS c¢2.21m-c2.21-200...". Click here to purchase the full version from the ANSI store.

List of Tables

Table Page No.
1 Class Deviation for Gas Input, Electrical Input, and Water-Temperature Controls Input..............ccceeuenneee. 4
2 Class Deviation for Primary Gas Pressure and VOIUME .........cccoooiiiiiiiieiiiieiee e 4
3 Class Deviation for Secondary Plasma Gas Pressure and Volume FIOW ..........cccccooeiiiiiiiniinininciieee 4
4 Class Deviation for Powder Feed Rate ..........ccccueiririiiiiniiniiiiieieieietctecsc ettt 4
5 Class Deviation for Supply Gas Pressure and FIOw VOIUME.........ccoeceiiriiiniiiieniiienieeeeeeee e 5
I-1  Class Deviation for Gas Input, Electrical Input, and Water-Temperature Controls Input.............ccccecueneee. 8

viii


https://webstore.ansi.org/RecordDetail.aspx?sku=AWS%20c2.21m-c2.21-2003-all&source=preview
https://webstore.ansi.org/Standards/AWS/AWSc221m212003&source=preview
https://webstore.ansi.org/Standards/AWS/AWSc221m212003?source=preview

This is a preview of "AWS c¢2.21m-c2.21-200...". Click here to purchase the full version from the ANSI store.

Specification for Thermal Spray Equipment
Acceptance Inspection

1. Scope

1.1 General. The acceptance inspection is part of a qual-
ity assurance program to provide test results to purchas-
ers with that show that the thermal spray equipment
operates according to the manufacturer’s specifications.
The equipment is presumed to be installed, operated, and
maintained in accordance with the manufacturer’s tech-
nical instructions. This specification does not cover low
pressure or vacuum plasma acceptance due to their com-
plex operation, but it may be used as a starting point.

It is the responsibility of the manufacturer to provide
evidence of the operating capabilities of the thermal
spraying equipment. Evidence of the equipment capabili-
ties may also be verified by the purchaser using criteria
described in Section 6. The spraying equipment may be
considered adequately designed if all the requirements
specified in Section 5 are satisfied in the tests described
in Section 6. The values thereby obtained and any other
data of significance in deciding the suitability of the
equipment should be recorded as shown in Annexes I, II,
1L, IV, or V.

This document specifies the requirements for accep-
tance inspection of the following types of thermal spray
equipment:

(1) Plasma

(2) Flame powder, wire, rod, and cord

(3) Wire arc

(4) High-velocity oxygen fuel (HVOF)

1.2 Safety. This document also specifies hazardous oper-
ations and equipment. This specification does not ad-
dress all of the safety problems associated with its use. It
is the responsibility of the user of this specification to
establish appropriate safety, environmental, and health
practices, and determine the applicability of regulatory
limitations prior to its use.

This document addresses acceptance criteria such as
tolerances of controlling feed rates, current levels and
gas flows. It does not address basic safety issues that
these classes of equipment should meet, i.e., the use of

safety interlocks, backflow prevention devices and abil-
ity to meet NFPA and National Electrical Codes such as
UL or the European ones.

The following standard contains information that is
useful.

(1) American National Standards Institute. ANSI
749.1, Safety in Welding, Cutting, and Allied Processes,
New York, New York.!

1.3 Units of Measure. This specification makes use of
both the International System of Units and U.S. Custom-
ary Units. The measurements are not exact equivalents;
therefore each system must be used independently of the
other without combining in any way. The specification
C2.21M uses SI Units. The specification with the desig-
nation C2.21 uses U.S. Customary Units. The latter are
shown in appropriate columns in tables or within paren-
theses () when used in the text. Suitable conversions
encompassing standard sizes of both can be made, how-
ever, if appropriate tolerances are applied in each case.

2. Referenced Documents

The following standards contain provisions which,
through reference in this text, constitute provisions of
this AWS standard. For dated references, subsequent
amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on
this AWS standard are encouraged to investigate the pos-
sibility of applying the most recent editions of the docu-
ments shown below. For undated references, the latest
edition of the standard referred to applies.

(1) ANSI Z749.1, Safety in Welding, Cutting, and
Allied Processes

(2) AWS A3.0:2001, Standard Welding Terms and
Definitions'

1. Available from Global Engineering, 15 Inverness Way East,
Englewood, CO 80112-5776.
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