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THIS REPORT APPLIES ONLY TO THE STANDARDS OR PROCEDURES IDENTIFIED AND TO THE SAMPLE(S) TESTED. THE TEST RESULTS ARE NOT NECESSARILY INDICATIVE OR
REPRESENTATIVE OF THE QUALITIES OF THE LOT FROM WHICH THE SAMPLE WAS TAKEN OR OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. NOTHING CONTAINED
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PORT IS ISSUED, UNLESS SPECIFICALLY SPECIFIED, OUR REPORTS AND LETTERS ARE FOR THE EXCLUSIVE USE OF THE CLIENT TO WHOM THEY ARE ADDRESSED.
AND THEY AND THE NAME OF THE UNITED STATES TESTING COMPANY. INC. OR ITS SEALS OR INSIGNIA. ARE NOT TO BE USED UNDER ANY CIRCUMSTANCES IN ADVER.
TISING TO THE GENERAL PUBLIC AND MAY NOT BE USED IN ANY OTHER MANNER WITHOUT OUR PRIOR WRITTEN APPROVAL. SAMPLES NOT DESTROYED IN TESTING
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OBJECTIVE
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The purpose of this project was to determine the physical

characteristics of the submitted repaired laminated glass by

performing impact and penetration tests in accordance with ANSI/SAE

Z26.1-1990 and flexural strength tests in 'accordance with ASTM C

158-84.

REFERENCES

1. Conferences and correspondence with Mr. Richard A. Campfield

Commencing November 16, 1993.

2. ANSI/SAE Z26.1-1990, "American National Standard for Safety

Glazing Materials for Glazing Motor Vehicles and Motor Vehicle

Equipment Operating on Land Highways-Safety Code".

3. ASTM C158-84, "Standard Methods of Flexural Testing of Glass

(Determination of Modulus of Rupture)".
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SAMPLE DESCRIPTION
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The following glass was submitted and identified by the Client as:

A) 33 pieces of 12 inch by 12 inch by 1/4 inch thick repaired

laminated glass. Each specimen consisted of two 1/8 inch

thick pieces of glass, and contained a repaired crack located

on one side of the glass. Some cracks extended from the

center to one edge, and some extended from edge to edge.

B) 40 pieces of 10 inch long by 1 2/3 inch wide by 1/4 inch thick

laminated glass. Each specimen consisted of two 1/8 inch

thick pieces of glass.

a) Twenty each, with a repaired crack which ran across the

width of each specimen. Ten of those were marked '6'

and ten were marked '8'.

b) Ten each, identified as "original condition" and

contained no cracks.

c) Ten each, identified as "cracked and unrepaired".
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1. IMPACT, TEST 9 (DART DROP, 30 FT.)

PER ANSI/SAE Z26.1-1990

Procedure:
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Five, 12 inch by 12 inch specimens were placed individually in the

test frame with the repaired side face-up in the frame. The glass

was then impacted once from a height of 30 feet using a 7 ounce

steel dart. Tests were performed on December 20, 1993.

Requirements:

The dart may crack the glass and may puncture the test specimen.

However, the hole so produced in the specimen shall not be

sufficiently large to permit passage of the body of the dart

completely through the test specimen. Small particles may

disengage themselves from both sides of the specimen at and

immediately around the point of impact, but no loose or detached

pieces shall leave any area of the specimen exclusive of the area

puncture by the dart. Furthermore, the glass on adjacent sides of

each crack extending from the area punctured by the dart shall be

held in place by the reinforcing of strengthening material, and no

glass shall be freed from reinforcing or strengthening material for

a distance greater than 1-1/2-in (38mm) from a crack. Spalling of

the outer glass surface opposite the point of impact and adjacent

to the area of impact is not to be considered a failure. No more

than one specimen shall break into separate large pieces.
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1. IMPACT, TEST 9 (DART DROP, 30 FT.)

PER ANSI/SAE Z26.1-1990

(continued)

Results:
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For each of the five specimens tested, the dart did not puncture

the glass. The glass on adjacent sides of each crack extending

from the area impacted by the dart was held in place by the

reinforcing material. No specimens broke into separate large

pieces. No separation or spalling of glass occurred at or near the

repaired crack for each of the five specimens tested.

Conclusion:

The submitted repaired laminated glass met the requirements of

Section 9 of ANSI/SAE Z26.1-1990, Impact, Dart Drop, 30 feet.
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2. IMPACT, TEST 12 (BALL DROP, 30 FT.)

PER ANSI/SAE Z26.1-1990

Procedure:
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Twelve, 12 inch by 12 inch specimens were placed individually in

the test frame with the repaired side face-up in the frame. The

glass was then impacted once from a height of 30 feet using a 0.5

pound ste~l ball. Tests were performed on December 20, 1993.

Requirements:

The impact may product a large number of cracks in the glass; not

more than two of the specimens shall break into separate large

pieces. Furthermore, with no more than two of the remaining

specimens shall the ball produce a hole or fracture at any location

in the specimen through which the ball will pass.

At the point immediately opposite the point of impact, small

fragments of glass may leave the specimen, but the small area thus

affected shall expose less than 1 in2 (645mm2) of reinforcing or

strengthening material, the surface of which shall always be well

covered with tiny particles of tightly adhering glass. Total

separation of glass from the reinforcing or strengthening material

shall not exceed 3-in2 (1935mm2) on either side.

Spalling of the outer glass surface opposite the point of impact

and adjacent to the area of impact is not to be considered a

failure.
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2. IMPACT, TEST 12 (BALL DROP, 30 FT.)

PER ANSI/SAE Z26.1-1990

(continued)

Results:
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For each of the twelve specimens tested, none of the specimens

broke into separate large pieces. The ball did not produce a hole

or fracture at any location in the specimen through which the ball

would pass. At the point immediately opposite the point of impact,

the glass remained adhered to the reinforcing material. No

separation or spalling of glass occurred at or near the repaired

crack for each of the twelve specimens tested.

Conclusion:

The submitted repaired laminated glass met the requirements of

Section 12 of ANSI/SAE Z26.1-1990, Impact, Ball Drop, 30 feet.
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