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Foreword 

NOTE: This foreword is introductory only and is not part of American National Standard/FM Approvals 4950. 

This s tm1dard is inte nded to verify that the products desctibed will m时t stated conditions of per fonmmce and quality. 
The purpose of this Sta ndard is to present the criteria for evaluating various types of welding blankets, pads a nd curta ins 
to be used as guidance for manufacturers, users and authorities having jurisdiction. 

This American National Sta ndard has been developed by the canvass method of standards development of the Amencan 
National Staηdards lnsti阳te (ANSI). FM Approvals is an ANSl-accredited standards developing organization (SDO). 

Approval of an American National Standard requires verification by ANSI that the principles of openness and due 
proce臼 have been followed and that a consensus of those directly and materia lly affected by the standard has been 
achieved . Consensus requires that all views and objections be considered，由1d that a concerted effort made toward their 
resolution. Consensus is establ ished when, in the judgment of the ANSI Board of Standards Review, substantia l 
agreement has been reached 

The American National Sta ndards lnstitute does not develop sta ndards nor will it in any circumstances give an 
interpretation of any American National Standard. Requests for interpretations of this test standard should be addressed 
to FM Approvals. 

ANSl regulations require that this American National Standard sha ll be revised, reaffinned or withdrawn within five 
years of the date of publ ication. 

ANSl FM 4950 was 0 1ig inally published in 2007, re-affmn阻l in Febniary 2013, and updated in 2024. Changes are as 
follows: 

• Removed date reference from NFP A 5 I B, S阳ndardfi:>r Fire p，趴咄1lio11 Duri.”S Weldi1毯， Culling and Other Hof 
Wo，乱’J

• American Society for T臼ting and Materials {ASTM) G53 96 was updated to American Society for Testing and 
Materials (ASTM) G 154 

• Corrected typographical errors; 
• Added US Customary units along with SI units. 
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1. INTRODUCTION 

l.l Purpose 

This standard s tates test requirements for welding pads, welding blankets and welding curta ins for use in hot work 
operations. These items are intended to be used as 白re r四istant covers that prevent the ignition of combustibles due 
to welding, cutting and other bot work operations. 

1.2 Scope 

1.2. l This s tandard sets performance requirements for welding pads, welding blankets and welding curtains used as 
a means of preventing the ignition of combustibl臼 during welding, cutting and other hot work operations 

1.2.2 The performance o f a fire r四isrant cover depends on the type of welding function to which it will be 
subjected. In general, welding pads, welding blankets and welding curtains are evaluated on their ability to : 

• prevent bum-through of tbe material and provide adequate protection for adjacent combustibles from 

p。”’ible sources of ignition; 
• limit temperature transmission through the material to a degree that will prevent ignition to 

underlying combustibles; 

• resist meltir毡，dripping or defonnation so as to prevent sparks 仕om spreading outside of confined and 
protected areas; 

• mair>tain their flexibility, durnbility and s trnctural integrity when charred areas are subj ected to 90。

bends; 

• maintain their 日re and tempera阳re rise resistance properties when subjected to accelerated 

weathering tests intended to s imulate exposure to light and water (ultra v io let [uv] and condensation, 
respectively) conditions. 

1.2.3 This s tandard is not intended to determine the suitability for all end use conditions o f a product. Cond itions 
under which welding pads, welding blankets and welding curtains are used vary widely. For example, these 
materials may be subj出ted to enviro nments not a肘，cipated by this standard. It is the responsibility of the end 
user to detennine the suitabi lity of the welding pad, welding blanket or welding curtain for the speci日c hot 
work operation 

1.2.4 This standard does not address the issue of toxicity or out-gassing of the materia ls when they are subjected to 
molten or other fire conditions resulting from hot work operations. 

1.2.5 The use of the materials evaluated to this s tandard does not take the place of or e liminate the need to observe 
other hot work precautions such as the issuance of hot work permi凹， 自re watches or the need to practice other 
safety precautions recommended NFPA 51 B, o r whenever Hot Work precautions are required. 

1.3 Basis for Requirements 

1.3 .1 The requiremen ts of this standard are based on experience, research and testing ancVor the standards of other 
national and inte rnational organizations. The advice o f manufacturers, users, trade associations and loss 
contro l specialists was also considered 

1.3.2 T he requirements of this standard reflect tests and prnctices used to examine characteristics of welding pads, 
welding blankets and weldiηs curtains for hot work operations 

1.4 System of Units 

Units of measurement are U.S. customary units. The对e are followed by their arithmetic equivalents in International 
System (SI) units, enclosed in parentheses. Appendix B lists the selected units for qualities dealt with in testing 
these produc怡， conversions to SI units are included. Con叫rsion of U.S. customary units is in accordance with 
ANSl/IEEE/ASTM SI 10-97, S.阳，，dard for Use of the International 句’·stem of U11its (SJ): The Modem Metric 
在ystem
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2. APPLICABLE DOCUMENTS 

2. l Applicable Documents 

The following are standards, test methods and practices referenced in this standard. 

A merican Society for Testing and Materials (ASTM) G 154, Standard Practice户，印e川ring light and 
Water E叩osure Appara阳s (Fluorescent UV-Condensation Type) for Exposure of Nonmetallic Mαrerials 

National Fire Protection Association (NFPA) 51 B, Standard for Fire Prevention During Welding, Cutti，也
αnd Other Hot W。此

Test Method for Evaluating Welding Pads, Blankets and Curtains (Appendix B) 

Test Method for Assessing Charring Embrittlement (Appeηdix C) 

2.2 Glossary 

Charring The formation of a ca巾。naceous residue as the result of pyrolysis or incomplete combustion. 
Fill The yarn n mning selvage to selvage at right angle to the warp. Also commonly refe.rred to as 

the er•。” machine direction 
Hotwo.，试’ Any work involving burning, weld ing, cutting or s imilar operations that produces sparks, 

flames or heat that is capable o f initiating fires or explosions. 
Ignition The initiation or continuance of combustion. 
Molten substance Metals in their liquified, elevated temperature state, as well as related non-metallic substa nces 

such as s lag, dross and salt, handled at elevated temperatures 
Wa1p The yam n mning lengthwise in a woven fob1ic. Also commonly referr四i to as the machine 

d irection 
Welding blanket A heat resistant fabric designed to be placed in the vicinity of a hot work operation. Intended 

for use in horizontal appli cations with light to moderate exposures such as that resulting from 
chipping, grinding, heat treating, sand blasting and light horizontal welding. Designed to 
prot巳ct machinery and prevent the ignition of combustibles such as wood that are located 
adjacent to the unders ide of the blanket 

Welding 口，rtain A heat resistant fabric designed to be placed in the vicinity of a hot work operation. Intended 
for use in vertical applications w ith light to moderate exposures such as that resulting from 
chipping, grinding, heat treati吨， sand blasting and light horizontJI welding. Designed to 
prevent sparks from escaping a confined area 

Welding pad A heat resistant fabric designed to be placed dir时tly under a hot work operation such as 
weld ing or cutting. Intended for use in horizontal applications with severe exposur时 such as 
that resulting from molten substances or heavy horizontal welding. Designed to prevent the 
ignition of combustibles that are located adja四川 to the underside of the pad . 

F如f Approvals 2 
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3. GENERAL REQUIREMENTS 

3.1 Background 

3.1 .1 One of the leading sources of ignition in industrial 伽四 and explosions are sparks and other products of 
combustion resulting from hot work operations. Numerous safe practice guidelines exist addressing this 
issue; however, hot work operations continue to be a leading cause of industrial 白res and explosions. This test 
standard was developed as a means of assessing heat resistant fabrics and covers that are 仕equently used to 
protect combustibles in the immediate vicinity of the hot work. The use of materials 趴＇aluated in this s tandard 
is not intended to replace any of the currently established and recognized safe practices but is intended to 
supplement any such guidel ines. 

3.1 .2 T he tenn hot work encompasses a wide range of operations but is generally used to describe welding and its 
a llied processes such as, but not limited to, cutting, heat treating, grinding, chipping, molten splash, sand 
b lasting, thawing pipe, powder driven fas teners, hot riveting and any other similar application that produces a 
spark, flame or heat that can b巳come a source of ignition 

3.2 Categories 

3.2.1 T his document establish时 three distinct categories with specific acceptance criteria for each of the 
applications most likely to be encountered . The three categories 0日'ered in this standard are welding pads, 
welding blankets and welding curtains. 

3.2.2 Welding pads are intended to be us创 for the most severe hot work operatioηs. They are typically placed 
horizontally directly under the hot work operation and subjected to molten substances. In order to prevent the 
molten substanc时齿。m igniting combustibles located under the welding pad, the welding pad must be 
capable of resisting bum-through caused by contact with the molten substance as well as possessing 
temperature transmission limiting properties that will keep temperatures on the underside of the welding pad 
from reachi ng temperatures that can ign i恒 typical combustibles. For the purpose of developing this s tandard, 
a typical combustible found under a welding pad was assum创 to be paper having an ignition temperature of 
500。F (260。C)

3.2.3 Weldi11g bla11kets are intended to be used for hot work operations that are less severe than those anticipated for 
u咄ling pads. They are used in horizontal applications and provide protection for equipment and 
combustibles located in the v icinity of the hot work operation but are not expected to be subjected to molten 
substances. In order to provide protection for equipment and prevent ignition of combustibles located under 
the welding blanket, the welding blanket must be capable of r时，sting burn -throug h caused by contact with 
sparks, flames and heat resulting from light to moderate hot work operations. In addition, they must also 
possess temperature transmission limiting properties that will keep tempera阳res on the underside of the 
welding blanket from reaching levels that can 鸣。ite typical combustibles. For the purpose of developing this 
standard, a typical combustib le found under a welding blanket was assumed to be wood. A limiting 
比mperalureυrsoo。F (260。C) h剧 been selecled 出 represen l咄咄 υf 1cmpera1ures assoi;ia1ed with 1be 
endothennic phase of the thennal degradation of wood . 

3.2.4 Welding curtains are intended to be used for hot work operations that are 日mi lar to those anticipated for 
welding b lankets except that welding curtains are designed to be used in vertical appl ications. They provide 
protection for combustibles located in the vicinity of the hot work operation by preventing sparks and other 
sources of ignition from escaping a con白ned ar阅 Welding curtains must be capable of r臼isting melting, 
burning, bum-through and defom1ation caused by contact with sparks, flames and heat resulting from light 
and moderate hot work operations. 飞，l/elding curta ins must also remain flex ible and dimensionally stable at all 
times thereby preventing sparks from spreading outside the intended confined area. 
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3.3 Requirements 

3.3. I For each material submitted for examin时’on, the following product information shall be provided· 

product trade name or designation, 

general desc1iption, 

intended usage and category, 

safety data sheets, if applicable 

3.3.2 Prior to conducting tests for evaluation as a welding pad, welding blanket or weldiηs curtain,”mp Jes shall be 
conditioned at 73°F ± 5。F (23°C 土 3。C) at 50% (± 5%) relative humidity for a period ofnot less than 72 hours. 
All samples shall be tested within 2 hours of removal from the conditioning ar四

3.3.3 Weld ing Pads and Welding Blankets-A min imum of e ight (8) samples shall be needed for e.ach material that 
is tested. Four (4) s.amples shall be taken with the warp (machine) direction parallel to the long dimension of 
the sample and four (4) samples shall be taken with the 白II (cross machine) direction perpendicu lar to the long 
dimens ion. Samples shall be pem1itted to be taken from the same piece of c loth; however, individua l samples 
shall be taken from different areas of the sam e cloth that are 阳parated by a minimum of I ft (0.3 m). As an 
a lternative, the samples may be taken from separate pieces of cloth. All test samples shall be 12 in. 士 l in. x 18 
in. ± I in . (0.3 Im ± 25mm x 0.46 m土 25 mm). 

3.3.4 Welding Cu1tains -A minimum of two (2) samples shall be needed for 四ch material that is tested. T hey shall 
be taken with the warp (machine) direction parallel to 山e long dimension of the sample. Samples shall be 
pennitted to be ta ken from the same piece of cloth; however, individual samples shall be taken 齿。m different 
areas of the same cloth that are separated by a minimum of I ft (0.3 m).As an alternative, the samples may be 
taken from separate pieces of cloth. All test samples sha ll be I 2 川 土 l in. x 18 in . 土 l in. (0.3 I m企25 mm x 0.46 
m土 25 mm). 

F如f Approvals 4 
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4. TEST REQUIREMENTS 

4.l 飞.Velding Pads and W elding Blankets 

4.1. l Each material shall be subjected to the following tests in accordance with the Test Method for Evaluating 
Welding Pads, Blankets and Curtains (Appendix B) 

Sample 1 Fire and Thennal Resistance Test - warp direction parallel to 山e long dimension 

Sam ple 2 Fire and Thenna l Resistance Test －自H direction perpendicular to the long d11nens1on 

Sample 3 Paper Ignition Test - wa叩 direction paralle l to the long dimension 

Sam ple 4 Paper Ignition Test －白ll direction perpendicular to the long dimension 

4.1 .2 Following the tests shown in 4 .1.1 , a ll samples shall be subjected to the Test Method for Charring 
Embritllemenl (see Appendix C). 

4.1.3 Upon completion of the tests shown in 4.1.1 and 4.1.2 above, an attempt wi ll be made to determine which of 
the four ( 4）阳st sp田imen(s) is (are) the most critical. A new, previously unt四ted sample of each 阳st
specimen(s) that is (are) deemed to be critical sha ll be subjected to the Accelerated Weathering Test (see 
Appendix D). 

4.1 .4 Upon completion of the Accelerated Weathering T时t, each test sp巳cimen shall be subjected to the 
corresponding test in the most applicable orientation deemed critical. 

4.1.5 Upon completion of the tests shown in 4.1.4, all samples shall be subjected to the Test Method for Charring 
Embrittlement. 

4.2 飞.Velding Curtains 

4.2. l Each material shall be subjected to the T臼l Method for Evaluating Welding Pads, Blankets and Curtains 
(Appendix B). 

4.2.2 Upon completion of the t出t shown in 4.2.1 a new, previously untested specimen shall be subjected to the 
Accelerated Weathering Test (see Appendix D) 

4.2.3 Upon completion of the Accelerated Weathering T臼t, the test specimen shall be subjected to the Test Method 
for Evaluating Welding Pads, Blankets and Cmtains. 

4.3 Other Information 

4.3. 1 Based on the test procedures contained in this document, weld ing pads are exposed to the most severe test 
conditions aηd have the strictest acceptance criteria. As such, samples that meet the performaηce cri恒ria as 
welding pads shall be considered to have qualified for use as welding blankets. They shall be qual ified for use 
as welding curta ins provided that they maintain their flexibility and dimensional stability and do not melt or 
deform. 

4 .3.2 Based on the test procedures contamed in this document，、.veldmg blankets and welding curtains are exposed to 
similar test conditions, with the welding blanket having the more critical acceptance criteria. As such, welding 
blankets shall be considered to have qualified for use as welding curtains provided that they maintain their 
flexibil ity and dimensional stabil ity and do not melt or deform. 

4 .3.3 Weld ing pads, welding blankets and welding cu阳ins that meet the criteria contained in this standard sha ll not 
be limited in s ize as it perta ins to the length or width of the 白nished product provided they are of s四mless
construction. Seams provided along the outer perimeter of the item shall be a llowed. 
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4.3.4 Welding pads, welding blankets and welding cmtains that inco叮回rate a s四med constmction to join two or 
more individua l pieces together sha ll be assessed. If the seam construction is judged to be consistent with 山e
field of the material, no additional testing shall be required. If the construction of the s四m is judged to be 
di何erent from the field of the mater凶， additional tests shall be conducted on samples that incorporate the 
particular type of seam. In these cases, the seam shall be located such that it will be exposed to the most critical 
location and orientation during t四ting. The seamed and non-seamed areas of the samples shall meet a ll criteria 
contained in this standard. 
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5. PERFORMANCE REQUIREMENTS 

5. l 飞.Velding Pads 

In order to qualify as a welding pad, the welding pad must exhibit its ability to protect typical combustibles located 
d irectly underneath it from igniting when subjected to molten substances by satisfying the performance criteria for 
each of the tests shown be low. 

5.1 .1 Test Method for Evaluating Welding Pads, Welding Blankets and Welding Curtains 

A. Requirement 

The ability of a horizontally placed welding pad to resist flame propagation and burn-through and exhibit 
temperature transmission li mitation properties 

B. TesνVe.rification 

The test arrangement used to obtain this data shall be the Welding Pads, Blankets and Curtains Test 
Apparatus (see Appendix B, Figures B- 1 and B-2). 

Performance shall be considered satisfactory if a ll samples meet the following coηdit1ons: 

Fire and Thermal R田istance Test 

there shall be no burn-through of the pad; 

。o individual thermocouple p laced on the underside of the pad shall exceed 500。F (260。C);

exposed areas that exhibit charring shall not crack when subjected to the T四t Method for Assessing 
Charring Embrittlement. (See Appendix C). 

Pαper lg11i1io11 Test 

• there shall be no s ign o f ignition on any su巾ce of the paper 

5.1 .2 Test Method for Evaluating Welding Pads, Blankets and Curtains A白er Exposure to Accelerated Weathering. 

A. Requirement 

The ability of a horizontally placed welding pad to resist flame propagation and, bum-through and exhibit 
temperature transmission limitalion properlies after exposure to accelerated weathering conditions. 

B. T est/V eri白cation

The test a町angement used to obtain this data shall be the Accelerated Weathering Test (Appendix D) and 
the Test Method for Evaluating Welding Pads, Blankets and Curtains O四Appendix B). 

Performance shall be considered salisfactory if lhe sample meels the condilions shown in paragraph5. l . l 
a白er being exposed to 1000 hours of accelerated weathering and then subjected to the Test Method for 
Evaluating Welding Pads, Blankets and Curtains (bo由 the Fire and Thermal Resistance Test and the 
Paper Ignition Tesc). 

5.2 Welding Blankets 

In order to qualif旨 a welding blanket, lhe welding blanket must exhibit ils abil ity lo prevent equipment and 
combustibles located directly underneath it from igniting when subjected to sparks, flames and heat resulting from 
light to moderate welding by satisfying the perfonnance criteria for each of the tests shown below 

5.2. l Test Melhod for Evalualing Welding Pads, Blankets and Curtains 

A. Requirement 

The abil ity of a horizontally placed welding blanket to resis t flame propagalion and bum -lhrough, and 
exhibit temperature transmission limitation properties 

B. Test/Verification 

The test arrangement used to obtain th is data shall be Welding Pa心， Blankets and Curtains Test 

Appara阳s (s出 Appendix B, Figures B-1 and B-2). Performance shall be consider创 satisfactory if all 
F如f Approvals 7 
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sampl臼 meet the following conditions: 

Fire and Thermal Resistance Test 

there shall be no burn-through of the blanket; 
no indi飞，；

A匹且且2呈

exposed areas ti、at exhib it charring sl、all not crack wheηsubjected to the Test 仙letl、od for Assessing 
Cl>t‘rring En>brittlement. (See Appendix D). The areas that have been exposed to any molten met'JI or 
s lag a long the centerline of the bum patte rn sha ll be excluded from this requirement 

Paper lg11itio11 Test 

disc咀！oration of the paper shall be permitted, 

any burn holes in the paper shall be limited such that a I in. (25 mm) diameter sphere can not pass 
through the opening without making contact with the periphery of the burn area. 

5.2.2 Test Method for Evaluating Welding Pads, Blankets and Curtains A白er Exposure to Accelerated Weathenng. 

A. Requirement 

The ability of a horizontally placed welding b lanket to resist flame propagation and burn -through, and 
exhibit temperature transmission limitation properties after exposure to Accelerated Weathering. 

B. TesνVe.rification 

The test arrangement used to obtain 巾，s data shall be the Accelerated Weathering Test (Appendix D) and 
the Welding Pads, Blankets and Cuna ins Test Apparatus (s四 Appendix B, Figures B- 1 and B-2). 

Performance shall be considered satisfactory if the sample mee臼 the conditions shown in paragraph 5.2.1 
after being exposed to I 000 hours of accelerated weathe1ing and then su~明白ted to the Test Method for 
Evaluating Welding Pads, Blankets and Curtains (both the Fire and Thennal Resistance Test and the 
Paper Ignition Test). 

5.3 Welding Curtains 

In order to quali fy as a welding curtain, the welding curtain must exhibit its abi li ty to provide protection for 
combustibles located in the vicinity of the hot work operation from igniting when subjected to sparks and other 
sources of ignition, to maintain its fl exibility and dimensional stability. 

5.3.1 Test Method for Evaluating Welding Pads, Welding Blanke臼 and Welding Curta1时

A. Requirement 

The abil ity of a vertically placed welding curtain to resist melting, burn ing, burn-through and defonnation 
caused by contact with sparks, flames and heat resulting from light and moderate hot work operations. 

B. Test/Verification 

Thet由I arrangement used to obtain this data shall be Welding Pads, Blankets and Cu1tains (see Appendix 

B, Figures B-1 and B-2). 

Performance shall be considered satisf』ctory if all samples meet the following condillons· 

there shall be no melti1毡， burning or burn-through on the cu1tain; 
• when hung vertically, it shall rem削n flex ible such that a minimum 2 in. (51 mm) of s lack can be laid 

flat on the floor at a ll times 

5.3.2 Test Method for Evaluating Welding Pads, Blankets and Curtains A白er Exposure to Accelerated Weathen鸣

A. Requirement 

The abil ity of a vertically placed weld ing curtain to resist melting, burn ing, bum-through and defonnation 
caused by contact with sparks, flames and heat resulting from light and moderate hot work operations 
after exposure to accelerated weathering conditions 

B. Test/ Verificallon 

The test arrangement us创 to obt'Jin this data shall be the Accelerated Weathering Test (Appendix 0) and 
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