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Styrene-Butadiene Sheeting
This standard is issued under the fixed designation D 4225; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This specification covers styrene-butadiene sheeting in thicknesses of 0.25 mm ( [0.01 in.)] and greater. Sheeting

conforming to this specification is intended for use in instrument housings and applications requiring resistance to impact. Methods
of fabrication may require that the sheet be drawn or bent.

1.2 This specification covers natural and colored sheeting.

1.3 This specification covers quality requirements that include degree of orientation, amount of warpage or twist, dimensions,
tolerances, and workmanship.

| 1.4 The values stated in Sl units are to be regarded as the standarel. The S| units-given-inparentheses brackets are for information

only.

1.5 This specification allows for the use of recycled plastics as defined in Guide D 5033.

1.6 The following precautionary statement pertains to the test method portion only, Section 12, of this specifitégion:
standard does not purport to address the safety concerns, if any, associated with its use. It is the responsibility of the user of this
standard to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use.

| Note 1—There is ne-simitar-er-egtivatent known ISO equivalent to this standard.

2. Referenced Documents
2.1 ASTM Standards:

Current edition approved July 36:—3997. 2003. Published-Apri-1998. September 2003. Originaty—published-as—-B-4225 — 83. approved in 1983. usasdjtienio

1 This specification is under the jurisdiction of ASTM Committee D-20 on Plastics and is the direct responsibility of Subcommittee D20.19 on Filratiamgd. She
approved in 1997 as B 54225 - 907.

*A Summary of Changes section appears at the end of this standard.
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D 256 Test Methods for Determining the I1zod Pendulum Impact Resistance of Plasties-ane-Electrica-tasutating-Materials
I D 618 Practice for Conditioning Plasties-and-Eleetricatnsutating-Materials for Tésting
D 638 Test Method for Tensile Properties of Plastics
D 883 Terminology Relating to Plastfts
D 1238 Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer
D 1525 Test Method for Vicat Softening Temperature of Plastics
D 1898 Practice for Sampling of Plastics
D 2732 Test Method for Unrestrained Linear Thermal Shrinkage of Plastic Film and SHeeting
D 3892 Practice for Packaging/Packing of Plastics
D 4549 Specification for Polystyrene and Rubber-Modified Polystyrene Molding and Extrusion Materi&ls (PS)
I D 5033 Guide for the Development of ASTM Standards Relatingte-the-Proper Recycling and Use of Recycled Plastics
2.2 Federal Standard.
Fed. Std. No. 406, Plastics: Methods of Testing (Method 6051, Warpage)
2.3 Military Standard?
MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes

3. Terminology

3.1 Definitions: Unless otherwise indicated, the terminology used in this specification is in accordance with definitions given
in Terminology D 883.

4. Classification

4.1 The styrene-butadiene sheeting in accordance with this specification is classified by Type (see Table 1) as follows:
4.1.1 Type —Low shrinkage.
4.1.2 Type I—Intermediate shrinkage.
4.1.3 Type lIl—High shrinkage.
4.2 The styrene-butadiene sheeting is further divided into classes as follows:
4.2.1 Clas 1 - Natural
4.2.2 Class 2 - As specified by user
4.3 Sizes
I 43.1 Size A=650.5by 1 m.
4.3.2 Size B: as specified by user.
4.4 The sheeting covered by this specification shall be identified by a document-based part numbering system as follows:

2 Annual Book of ASTM Standardgol 08.01.
1 3 Discontinued; sed997 Annual Book of ASTM Standardsol 08.021.
1 4 Annual Book of ASTM Standardgol 08. 032.
S—Avaﬂabate—#em—Supeﬂmeﬂdent
I 5 Annual Book 6 Hati free;
® Available from—Staﬂdafd&aﬂon Sugenntendent of Docum A erBe cheg—4
I Government Printing Office, North Capital and H Sts., NW, Washlngton DC 20401
1 7 Available from Standardization Documents, Order Desk, Bldg. 4 Section D, 700 Robbins Ave., Philadelphia, PA 19111-5094, Attn: NPODS.

TABLE 1 Orientation (Percent Shrinkage)

Sheet Thickness Type 1 Type Il Type I
| | mm- [in.)] % % %
0:25-t6-6-50 tess-than-36 36-t6-60 greater-than-60
I 0.25 to 0.50 <30 30 to 60 > 60
(0.01 to 0.019)
0:56-t6-1-6 tess-than—26 26-t6-50 greaterthan-50
I >0.50 to 1.00 <20 20 to 50 > 50
(0.020 to 0.039)
—4-6-t0-1-56 tess-than—26 201040 greaterthan40
I 1.0 to 1.50 <20 20 to 40 > 40
(0.040 to 0.059)
+56-t0-2-00 tess-than-16 16t6-30 greaterthan-30
I >1.50 to 2.00 <10 10 to 30 >30
(0.060 to 0.079)
2-:06-te-2-54 tess-than-5— —5-t6-20 greaterthan—20
I >2.00 to 2.54 <5 5 to 20 >20

(0.080 to 0.10)

A Shrinkage in the sheets is an indication of orientation. The higher the
shrinkage, the higher the orientation.
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ASTM D 4225- - A - 1
!-—— class
size
type
L ASTM Standard number

IA1
where:
D 4225 = ASTM standard designation number,
| = Type | (low shrinkage),
A = Size (0.5 by 1 m), and
1 = Class (naturateeter);and
B4225 = ASTM-standard-designation-number. color).

5. Ordering Information

5.1 Purchasers-sheuld shall select the preferred options permitted herein and include the following information in the purchase
contract.

5.1.1 Title, number, and date of this specification.

5.1.2 Classification-aceerding to in accordance with Specification D 4549 of the material to be used to manufacture the sheet
(see 6.1).

5.1.3 Length and width of sheets (see-section 7.5).

5.1.4 Thickness of sheets (see-section 7.5).

5.1.5 Color (see 7.4).

5.1.6 Requirements for packaging, packing, and marking (see 15.1).

6. Materials and Manufacture

6.1 Materials—The sheeting shall be manufactured from styrene-butadiene thermoplastic material of the classification specified
in 5.1.2. The supplier shall furnish, for the material used, data for the four classification properties as follows:

6.1.1 Impact StrengthMethod A{tzed) of Test Methods D 256.

6.1.2 Vicat Softening TemperatuteTest Method D 1525, Loading 1, Rate B.

6.1.3 Flow Rate Test Method D 1238, Conditien-6. 200/5.0.

6.1.4 Tensile-Yield Stress at Yieldlest Method D 638, Speed-B. of testing, 5.0 mm [0.20 in.] per minute.

6.2 Manufacture—Sheeting shall be formed by extrusion molding and press polished. Sheeting shall be annealed if necessary
to assure compliance with the orientation requirement of 7.2.

7. Specific Requirements

7.1 Form—The material shall be furnished in the form of flat rectangular sheeting of the dimensions specified.

7.2 Orientation—The sheeting, when tested as specified in 12.2, shall conform to the requirements of Table 1.

7.3 Warpage or Twist-Applicable only to sheets having diagonafslan<36-i-) [39.4 in.] or more in length. Warpage or twist
shall not exceed the values shown in Table 2, when measured in accordance with 12.3.

7.4 Color—The color shall be as specified by the user.

7.5 Dimensions and TolerancesUnless otherwise specified, the standard size of sheets shall be 0.5 by-1 m (20 [£9.7 by 40
i);_39.4 in.], and the tolerances on the width, length and thickness shall be as shown in Table 3.

7.6 Workmanship

7.6.1 Uniformity—All sheets in the lot shall, when subjected to visual examination, satisfy the color and surface finish
requirements of this specification.

TABLE 2 Warpage or Twist

Thickness of Sheet, Warpage or Twist,
mm- [in.)] %, max
0.25 to 3 [0.010 to 0.118] 10
>3 to 6 (>0.125 to 0.250) 0.7
>6 to 19 (>0.25 to 0.75) 0.5
>19 (>0.75) 0.3
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TABLE 3 Examination of Sheets for Defects in Dimensions

Examine Defects
Wielth == +0- - -
Width Varies by more than =3 mm [+0.118 in.] from width specified.
Length Varies by more than + 6 mm [+ 0.236 in.], =0 mm [0 in.].
Thickness  Varies by more than + 10 % or - 5 % from the specified
thickness.

7.6.2 Surface Finish—-The surface shall be free from defects as described in Table 4.
7.6.3 Internal Defects—The edges and cut sections shall show none of the defects as described in Table 4.

8. Sampling

8.1 Unless otherwise agreed upon between the user and the supplier, the materials shall be sampled in accordance with the
sampling procedure prescribed in Practice D 1898 - 68 (Reapproved 1989). Adequate statistical sampling shall be considered an
I acceptable alternative. A let-sheuld shall consist of all items of one type, size, and class offered for delivery at one time on one
contract or order.

9. Testing

9.1 The sheet shall be tested for the applicable characteristics listed in Table 1 and Table 2 in accordance with the test methods
specified herein, for each lot submitted for inspection.

10. Specimen Preparation

10.1 Test specimens shall be molded as specified in the test methodA&TMeBook of Standards as specified by the sheet
supplier.

11. Conditioning

11.1 Condition the test specimen at 232°CH [73.4*+ 3.6°F)] and 50= 5 % relative humidity for not less than 40 h prior
to testing in accordance with Procedure A of Practice D 618.

12. Test Methods

I 12.1 Testing shall be conducted at 22°CH [73.4+ 3.6°F)] and 50+ 5 % relative humidity, after conditioning in accordance
with Procedure A of Practice D 618.
12.2 Orientation shall be determined as percent shrinkage using Test Method D 2732 at a temperaturetoRIETH [305
+ 5°F)]. The immersion time for specimens 25.4 mmZ.in.) [1 in.] and under in thickness shall be 10 to 10.5 min. Specimens over
25.4 mm-3+r:) [1 in.] thickness shall be immersed for 16 to 16.5 min.
12.3 Warpage or twist shall be determined using two sheets tested in accordance with Method 6051 of Fed. Std. No. 406 except
] for the following: a straight edge 1-m36-in.) [39.4-in.] long shall be used. The straight edge shall be moved over the sheet and
rotated along the sheet length about an axis perpendicular to the plane of the sheet without permitting an end of the straight edge
to extend beyond the edge of the sheet. The maximum distance from the sheet to the straight edge shall be measured and reported.
The measurement shall be made with the sheet lying with its surface of maximum convexity in contact with a horizontal flat
surface. The straight edge shall be light in weight and no pressure shall be exerted on it that might tend to reduce the warpage or
twist during the measurement.
12.3.1 Calculations—The warpage or twist shall be calculated as follows:

D x 100
W = L 1
where:
W = warpage or twist, %,
| D = maximum deviation, mmir.), [in.], and
I L = length of the sheet in millimetres ( [inches)] along the straight edge.

TABLE 4 Examination of Sheets for Defects in Appearance and
Workmanship

Examine Defect
Appearance  Not uniform texture, finish, or color. Any pits, blisters, cracks,
dents, waviness, heat marks, or scratches.
Workmanship  Surface not press polished and straight; edges not smooth
and straight. Any delaminations or porosity on edges.
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13. Certification and Inspection

13.1 Certification and lot acceptance of the materiat may shall be made as agreed upon by the user and supplier, or as a part
of the purchase contract.

13.2 Periodic check inspection shall consist of the tests agreed to by the supplier and user.

13.3 Areport of the test results shall be furnished at a frequency agreed to by the supplier and user when specified in a purchase
order or contract.

14. Rejection and-Rehearing Retesting

14 1 Material that farls to conform to the requrrements as agreed upon by the user and s&pplrer may shall be-rejeeted. If any
: : and supplier.
Rejectron—shetﬂd shaII be reported to the supplrer promptly and in WHH-H@—H"I case Retestrng—ef—dresaﬁs#aetron—mﬂe—trheresults of
material to determine conformity is permissible if agreed upon by-the-testthe-suppliermay-make-claim-fora+rehearing. user and
supplier.

15. Packaging, Packing, and Marking
15.1 Provisions of Practice D 3892 apply for packaging, packing, and marking of plastic materials.

16. Keywords
16.1 sheeting; styrene-butadiene

SUPPLEMENTARY REQUIREMENTS

QUALITY ASSURANCE PROVISIONS FOR GOVERNMENT/MILITARY PROCUREMENT

These requirements appbnly to Federal/Military procurement, not domestic sales or transfers.

S1. Sampling for inspection and testing shall be carried out in accordance with the recommendations of Practice D 1898 - 68
(Reapproved 1989).

S2. Selection of Acceptable Quality Level (AQL) and of Inspection Level (IL) shall be made, with consideration of the specific
use requirements. This is discussed in Sections 7 and 8 of the above document, with reference to MIL-STD-105.

S3. In the absence of contrary requirements, the following values shall apply:

IL AQL
Defects in material and workmanship 1l 25
Defects of preparation for delivery S-2 25
Testing (products) S-1 15
Testing (polymer, unfabricated) S-14

A Samples shall be drawn from the required number of units, and pooled for preparation of molded samples for mechanical properties evaluation.

PACKAGING PROVISIONS FOR GOVERNMENT/MILITARY PROCUREMENT

S1. All packing, packaging, and marking provisions of
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Practice D 3892 shall apply to this specification.

SUMMARY OF CHANGES

This section identifies the location of selected changes to this specification. For the convenience of the user,
Committee D20 has highlighted those changes that may impact the use of this specification. This section may
also include descriptions of the changes or reasons for the changes, or both.

D 4225 - 03:

(1) Five year review conducted (December 2002).

(2) Reworded Note 1.

(3) Updated Referenced Documents section.

(4) In 4.3.1, relocated decimal to correct standard sheet size.

(5) Updated designation for test conditions in 6.1.1, 6.1.2, 6.1.3, and 6.1.4.

(6) In 7.3, 7.5, and 12.3, changed dimensions in parentheses to more accurately reflect Sl equivalency.
(7) Changed “should” to “shall” in 5.1 and last sentence in 8.1.

(8) Changed “may” to “shall” in 13.1, and 13.3.

(9) Revised title of Section 14 and revised 14.1 to remove permissive language.

(10) In Table 1, corrected sheet thickness conversions in parentheses and added “>" symbol to eliminate thickness overlap. Also,
substituted “<” and “>” symbols for “less than” and “greater than” in Type | and Type IIl columns.

(11) Corrected conversion errors in dimensions in parentheses in Tables 2 and 3.

(12) Added Summary of Changes section.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



