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INTRODUCTION

1 Scope

1.1

This test method provides impact resistance data for the evaluation of prepared steep slope roof

covering materials. For purposes of this Standard, prepared roof covering materials are considered to be
small units, sheets or panels designed for installation with multiple layers of such materials installed in
overlapping rows on slopes of 2:12 (16.67%) and greater.

1.1A
2218A, Impa

1.2 This te
joints.

1.3 This tes

the impact resistance of prepared roof covering materials. These and other, factors, includ

slope, roof
materials in t

1.4 The im
(see Append
direct correl

ct Resistance of Roofing Systems.

Impact resistance testing for the evaluation of low slope roofing systems are covered under UL

t method does not evaluate the effect of weathering, temperaturé) aging or sim

ystem configuration and application, influence the performiance of prepared
he field. It is not the objective of this test to address all of these factors.

bact energies used in this Standard were derived{from impact energies of act
ix A). However, largely due to the effects discussed in 1.3, there is no current
ption between the performance of prepared. roof covering materials when

hailstones ve
expected pe

the prepared|roof covering materials when subjected:to the impact energies described herein|

2 Units of Measurement

2.1 Values
approximate

2A Glossa
2A.1 Forth

2A.2 TEST

ry

rsus steel balls. Consequently, this test method does not provide a direct bas
ormance under all hail conditions but does provide a basis for comparison of th

stated without parentheses are the requirement. Values in parentheses are €
information.

e purpose-ofithis Standard, the following definitions apply.

ASSEMBLY — The test deck with roof covering material installed, including unde

2A.3 TEST
installed.

PERFORMA

3 General

3.1

SEeK—T - fesCTibEdT 42 wit | r .

NCE

5t method evaluates the effect of impact from the steel ball at locations on the lest assembly
selected to e most vulnerable, such as (but not limited to) edges, corners, unsupportéed

sections and

ilar effects on
ng time, roof
roof covering

hal hailstones
y established
impacted by
s to compare
e response of

xplanatory or

rlayment.

underlayment

Representative samples of roof covering material, assembled to test decks as described in

Preparation of Samples, Section 4, are to be subjected to the impact tests described in Test Apparatus,

Section 5, an

d Test Procedure, Section 6.
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4 Preparation of Samples
4.1 General

411

Representative samples of a prepared roof covering material are to be applied, as described in 4.3,

to test decks constructed as described in 4.2. The assemblies are to be conditioned in accordance with 4.4

prior to testing.
4.2 Preparation of test decks

4,21 The test decks are to be 3 ft by 3 ft (0 91 m by 0.91 m) con5|st|ng of 15/32 in (11
plywood secyrety ' =-size2-by4-infnom T
with an additipnal trade size 2- by 4-in vertical support member in the mldspan of the deck:
is to be A-C [Grade, Group 1, exterior, placed "A" side up. The plywood is to be installed

edges of the plywood are flush with the edges of the wood frame on all four sides.

4.3 Application

431 Thep
with the many

repared roof covering material to be tested is to be applied\to the test deck in
facturer's instructions. The material is to extend to and b€ flush with the edges g
4.4 Conditipning
441 Thete

period of tin

determination
assemblies g

st assemblies are to be stored indoors at a temperature of 73.4 +3.4°F (23.0 +
ne necessary to cure the material; or™stored under other conditions u

s indicate that the deck lumber has, @ maximum 12 percent moisture ¢
re to be stored so that each will be surrounded by freely circulating air.

4.4.2 Forwogod or wood composition samples-expected to be hygroscopic in nature, the moi
is to be detefmined by heating a small sample to constant weight in an oven at 100°C (2
moisture confent exceeds 12 percent the material is to be conditioned in a cell at a tem
exceeding 60 C (140°F) until its moisture content is 12 percent or less.

4.4.3 For grepared roof cavering materials with factory-applied adhesives,
assemblies afe to be placed-in a conditioning cell and maintained at a temperature of 57 —
140°F) for a|continuoustperiod of not less than 16 hours. To avoid damage when exan
samples, preyent the-sélf-seal adhesive from adhering by covering it with masking tape or
type material] After.conditioning, the test assemblies are to be allowed to cool to room temps
is to be taken|to-aveid disturbing shingle tabs or causing any twisting or distortion of the test 3

9 mm) thick
wood frame,
The plywood
such that the

accordance
f the deck.

.8°C) for the
htil moisture
ontent. Test

sture content
12°F). If the
perature not

the completed test

60°C (135 —
nining tested
other similar
prature. Care
ssemblies in

handling.

5 Test Apparatus

5.1 The test apparatus is to consist of lengths of 2-in (50.8 mm) diameter (ID) and 3-i

n (76.2 mm)

diameter (ID) schedule 40 PVC pipe secured vertically over the target specimen. Drop positions are to be
prepared to provide for the release of steel balls down the centerline of the pipe at the drop heights
specified for each size (diameter) of steel ball. The 2-in diameter pipe is to be used for the 1.25 and 1.50 in
steel balls. The 3-in diameter pipe is to be used for the 1.75 and 2.00 in steel balls. See Figure 5.1.

5.1A A light source that is bright enough to be clearly seen on the surface of the assembly being tested
shall be mounted at the top of the pipe to be used for the purpose of positioning the assembly in the proper
location for the desired location to be impacted. In lieu of a light source at the top of the pipe, one or more
laser emitting devices may be mounted at the bottom of the pipe, with each laser aimed at the center line
of the pipe, to designate the location to be impacted.


https://ulnorm.com/api/?name=UL 2218 2024.pdf

MAY 28, 2024

UL 2218

Exception: A drop method other than that specified in Figure 5.1 that assures consistent drops using the
specified steel balls at the specified drop heights meets these drop method requirements.

5.2 The steel balls (chrome or stainless) are to be 1.25 £0.01 in (31.8 £0.25 mm), 1.50 £0.01 in (38.1
+0.25 mm) 1.75 £0.01 in (44.5 £0.25 mm) and 2.00 £0.01 in (50.8 £0.25 mm) in diameter, weighing 0.28
1+0.01 Ib (126.9 +4.5 g), 0.48 +0.02 Ibs (217.6 £9 g), 0.79 +0.04 Ib (358.2 +18.1 g) and 1.15 +0.04 Ibs
(521.4 £18 g), respectively, with a Rockwell C hardness of 57 to 66.

5.3 The release device is to be designed so as to assure a straight drop down the centerline of the pipe.
A sketch of an acceptable device is shown in Figure 5.2. Release is achieved by sliding the fork from the
pipe, thereby allowing the ball to fall between the adjustable screws down the centerline of the pipe. Other
release devices are acceptable when the objective for release of the steel balls down the ce

nterline of the

pipe is met.

5.4 Table 51 is to be used to determine the drop height to be used with each respective
(diameter). Thble 5.1 also provides the corresponding kinetic energy associated with-each dr

teel ball size
Dp.

Table 5.1
Drop height and kinetic energy
Steel ball diameter Distance Kinetic epergy
Class Inches (mm) Feet (m) ft-Ibf )
1 1-1/4 (31.8) 12.0 (3.7) 3.53 (4.78)
2 1-1/2 (38.1) 15.0 (4.6) 7.35 (9.95)
3 1-3/4 (44.5) 1.0 (5.2) 13.56 (18.37)
4 2 (50.8) 20.0 (6.1) 23.71 (32.12)
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Figure 5.1

Test apparatus
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Figure 5.2
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6 Test Procedure

6.1 Tests are to be conducted in a room at a temperature of 73.4 £3.6°F (23.0 £2.0°C). Each test
assembly is to be subjected to a series of two coincident drops from a specific size steel ball at each of six
locations selected based upon examination for vulnerability. These locations are to include but not be
limited to edges, corners, unsupported areas, overlaps and joints. The drop shall be considered coincident
when the approximate center of the impact depression of the second drop is measured to be within 1/2 in
(12.7 mm) of the first.

6.1A The test assembly shall be placed on a flat concrete surface for the duration of the testing.
Alternatively, a movable carriage shall be permitted to be used provided that the carriage employs castors

that can be Io[mmmmmsmmmmm_m_@—
6.2 After th¢ assembly has been subjected to all drops at the selected impact locations,

the prepared

roof covering
bottom surfag
located under

6.3 Visual d
and the obse
and the Repo

6.4 For pref
mandrel, da
the mandrel
covering mat
direction and

7 Acceptan

7.1 The pre
described in

underneath layers shall show notevidence of tearing, fracturing, cracking, splitting, ruptur

other evidenc

7.2 Deleted|

7.3 A surfa
section of the

material is to be carefully removed from the test assembly and examined on
es at the impacted areas. Where multiple layers of the prepared roof.¢overing
the impacted area each layer is to be examined separately.

lamage observations are to be facilitated by examining the samples under 5X
r'vations recorded for each impact location, based upon the Acceptance Criterig
It information specified in Section 8.

ared roof covering materials having the flexibility:xto*be bent over a 6-in (152.4 n
age assessments are to be facilitated by bending the prepared roof covering

t each impact location, with the top surface’in contact with the mandrel. The
brial area having received the impact is torbe bent over the mandrel on two a
00° to the machine direction).

ce Criteria

pared roof covering material“is to be examined after being subjected to the tg
Section 6. The prepared roof covering material exposed surface, back

e of opening through any prepared roof covering layer.

e crack-shall not be determined to be a failure. A crack that extends throug
rogf.covering material layer shall be determined to be a failure.

both top and
material are

magnification
in Section 7

nm) diameter
material over
repared roof
es (machine

st procedure
surface and
b, crazing or

I~

h the cross-

7.4 Cosmetic damage not extending through the cross-sectional area of a roof covering material layer
shall not be determined to be a failure.

REPORT

8 General

8.1

The report shall include the following:

a) Description of the sample preparation and deck construction;

b) Description of the sample;

¢) Sample conditioning procedure;
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