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REPORT ISSUED TO 
JINCHENG MAGNESIUM MATRIX INTERNATIONAL TRADE CO., LTD. 
3/4/5 Suite of Wang Zhuang, Yao Wang Town 
Tai Xing, 225400 Jiangsu 
CHINA 
 
SECTION 1 
SCOPE 
 
Intertek Testing Services NA Ltd. dba Intertek Building & Construction (B&C) was contracted by 
Jincheng Magnesium Matrix International Trade Co., LTD., 3/4/5 Suite of Wang Zhuang, Yao Wang 
Town, Tai Xing, 225400 Jiangsu, to perform testing in accordance with ASTM E119, Standard Fire 
Test Method for Fire Tests of Building Construction and Materials, on their MagMatrix 
magnesium oxide oxysulfate (MOS) structural sheathing board product on a steel-framed 
assembly.  Results obtained are tested values and were secured by using the designated test 
method.  Testing was conducted at Intertek test facility in Elmendorf, Texas. 
 
Unless differently required, Intertek reports apply the "Simple Acceptance" rule also called 
“Shared Risk approach,” of ILAC-G8:09/2019, Guidelines on Decision Rules and Statements of 
Conformity.  
 
 
SECTION 2 
SUMMARY OF TEST RESULTS 
 
The MOS board assembly described within this test report met a fire endurance period of 120 
minutes with no passage of flames to the unexposed side, and with a maximum unexposed 
temperature of 201 °F. 
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SECTION 3 
TEST METHOD(S) 
 
The specimen was evaluated in accordance with the following: 

ASTM E119-20, Standard Fire Test Method for Fire Tests of Building Construction and 
Materials 

CAN/ULC S101-14, Standard Methods of Fire Endurance Tests of Building Construction and 
Materials 

 
 
SECTION 4 
MATERIAL SOURCE/INSTALLATION 
 
Test samples were provided by the client. The results outlined in this report apply to the sample 
as received.  The specimens were witnessed during production and tagged prior to shipment on 
10/11/21, (Reference Intertek B&C Test Specimen Selection Report No. 210310002SHF, dated 
10/11/21).   
The test samples were received by the test facility on 12/27/21 and assigned sample ID 
SAT2112271512-001. Installation of the MOS board assembly and supporting construction was 
performed by Intertek B&C. 
 
 
SECTION 5 
EQUIPMENT 
ASSET # DESCRIPTION MODEL CAL DUE DATE 
99LE004 DAQ Unit Yokogawa 04/15/22 
10361068 Thermo/Hygrometer Omega 08/05/22 
170199540 Stopwatch Fisherbrand 02/24/22 

ASH400-1 Pressure Gauge Ashcroft 03/01/22 
 
 
SECTION 6 
LIST OF OFFICIAL OBSERVERS 
 

NAME COMPANY 
David Zhao MagMatrix (Remote witnessing via Microsoft Teams) 
Anna Wang MagMatrix (Remote witnessing via Microsoft Teams) 
Tong Zhou MagMatrix (Remote witnessing via Microsoft Teams) 
Deg Priest Priest & Associates (Remote witnessing via Microsoft Teams) 
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OBSERVERS CONT. 
Howard Stacey Priest & Associates 
Abel de Hoyos Intertek B&C 
Andres Olmos Intertek B&C 
Emmanuel Ogoe Intertek B&C 

 
 
SECTION 7 
TEST PROCEDURE 
 
The ASTM E119 standard measures the fire-resistance performance by quantifying the 
temperature rise on the unexposed face of the building element when the exposed side is 
subjected to the standardized ASTM E119 Time vs. Temperature curve.   
 
The unexposed surface of wall assembly was instrumented with a total of nine (9), 24 GA. Type K, 
fiberglass jacketed thermocouples (TCs) as per Section 7.3 of ASTM E119-20cε1. Four (4) Type K 
thermocouples were also installed on the first side of the metal studs, located near the center of 
the studs. Ten (10) Furnace Probes as described in Section 7.2 of ASTM E119-20cε1 were utilized 
to read furnace temperatures. The output of the thermocouples and the furnace probes were 
monitored by a 100-channel Yokogawa, Inc., Darwin Data Acquisition Unit.  The computer was 
programmed to save data every 30 seconds.  Following the test, the files were imported into MS 
Excel for tabular and graphical display. 
 
The application of loading the wall was conducted per CAN/ULC S101-14 section 12.3. The 
specimen was tested as a load-bearing assembly with a 19,440 lb superimposed load applied in 
four increments of 25% before the fire exposure, allowing for stabilization of deflection after each 
increment.  The full superimposed load was applied for 30 minutes before the start of the fire 
test, and during the duration of the fire exposure and hose stream test. 
 
When the indicated resistance period is ½ h or over, determined by the average or maximum 
temperature rise on the unexposed or maximum temperature rise on the unexposed surface or 
within the test specimen, or by failure under load, a correction shall be applied for variation of 
the furnace exposure from that prescribed, where it will affect the classification, by multiplying 
the indicated period by two thirds of the difference in area between the curve of average furnace 
temperature and the standard curve for the first three fourths of the period and dividing the 
product by the area between the standard curve and a base line of 68°F for the same part of the 
indicated period, the latter area increased by 54°F*h (3240°F*min) to compensate for the thermal 
lag of the furnace thermocouples during the first part of the test.  For fire exposure in the test 
higher than the standard, the indicated resistance period shall be increased by the amount of the 
correction and be similarly decreased for fire exposure below standard. 
The correction can be expressed by the following equation: 
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𝐶𝐶 =
2𝐼𝐼(𝐴𝐴 − 𝐴𝐴𝐴𝐴)
3(𝐴𝐴𝐴𝐴 + 𝐿𝐿)  

where: 
C = correction in the same units as I, 
I = indicated fire-resistance period, 
A = area under the curve of indicated average furnace temperature for the first three fourths of 
the indicated period, 
AS =  area under the standard furnace curve for the same part of the indicated period, and 
L = lag correction in the same units as A and AS (54°F*h or 30°C*h (3240°F*min or 1800°C*min)) 
 
 

VARIABLE DESCRIPTION VALUE UNITS 
C Correction Factor -72 seconds 
I Indicated FR Period 122 minutes 
A Area under Indicated FR Period for first 3/4 of test period 133302 °F*min 

As Area under Standard E119 Time vs. Temp. Curve for first 3/4 of 
test period 135357 °F*min 

L Lag Correction 3240 °F*min 
FR Period Fire-Resistance Period  120 minutes 
 
 
SECTION 8 
TEST CALCULATIONS 
 

 
 
The following equation was used to calculate the required hydraulic pressure: 
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Pressure in Hydraulic line (psi) = Total Force (lbs.)/ (18.665 in2 x No. of Actuators) 
Total Force (lbs.) = W(bar) + W(blocks) + Desired Load per No. of studs + sample weight 
 
Desired Load per Stud = 3240 lbs./stud 
No. of studs: 6 
Weight of Load Bar: 2096 lbs. 
Weight of Bottom & Side Blocks: 1196 lbs. 
No. of Actuators used: 4 
Estimated Sample Weight: 1312 lbs. (Mag board + steel framing) 
Hydraulic pressure: 322 psi 
 
SECTION 9 
TEST SPECIMEN DESCRIPTION 
 
Framing 
3-1/2 in. x 10 ft. long, 20 GA steel studs spaced 24 in. on center (o.c.). Studs attached to top and 
bottom 3-1/2 in. x 10 ft. long 20 GA track with 1/2 in. long self-tapping panhead screws. Lateral 
support was installed as 16 GA steel bracing extending the 10 ft. width of the framing. 4 in. wide 
x 10 ft. long, 20GA steel backing plate was installed 24 inches oc from the top and bottom of the 
frame on both sides. The backing plate was installed using 1/2 in. long self-tapping panhead 
screws. 
 
Insulation 
3 in. thick x 24 in. wide x 48 in. long, 4 pcf Rockwool™ Cavityrock® was friction-fit installed within 
the stud cavities. The ends of the batts were staggered to avoid continuous joints. 
 
Wall Covering 
Two layers of 12mm x 1220mm (4ft) wide x 2440mm (8ft.) long MagMatrix sheathing was installed 
vertically onto the frame. The base layer of board was attached to the framing with 1-1/8 in. long 
Type S-12 self-drilling bugle head screws at 12 in. o.c. at the perimeter and field. The face layer of 
board was attached to the framing with 1-5/8 in. long Type S-12 screws at 12 in. o.c., staggered 6 
in. from the base layer fasteners. Edge screws at the vertical joints were located 1/2 in. from the 
board edge, perimeter screws were located 3/4 in. from the outside edges, and screws along the 
horizontal joints were located 1 in. from the board ends. 
 
SECTION 10 
TEST RESULTS 
 
The test was initiated on February 16, 2022. The ambient temperature at the start of the test was 
79.5 °F and the humidity was 51.0 %R.H. 
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Observations made during the test are listed below: 
 

FIRE-RESISTANCE TEST OBSERVATIONS  
Time 
(Min:Sec) 

Observations 

- Test assembly loaded per CAN/ULC S101 in 25% increments 
  
00:00 Test started at 4:09 pm 
04:47 Steaming from upper-left corner 
05:58 Steaming between brick and wall (top section) 
09:30 Steaming/smoking upper section 
14:10 Lower section of wall steaming 
18:42 VFD shut off/disconnect blower tripped 
21:59 VFD back on 
31:10 Slight discoloration on bottom section of wall 
34:23 Pop heard near upper-left corner 
42:00 Small pop heard 
60:15 Slight discoloration on upper section left corner (seam between left and right 

panel) 
61:45 Increase in lower section discoloration 
81:57 Slight warping on middle section of wall 
90:34 Popping noises heard – upper section of wall 
95:54 Middle panel edge popped out slightly (upper-right section) 
114:49 Pop heard; edge on middle panel sticking out  
122:09 End of fire test 

 
 
 
SECTION 11 
CONCLUSION 
 
Thermocouples located on the specimen’s unexposed surface did not exceed the temperature 
limit during the test and no passage of hot gases for flames occurred.  During the hose stream 
exposure, no projections of water through the unexposed face occurred. Based on the results 
obtained, the 10-ft × 10-ft MOS board assembly, installed onto steel framing, described herein 
met the requirements of ASTM E119-20 and CAN/ULC S101, for a rating of 120 minutes (2-hrs). 
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SECTION 12 
PHOTOGRAPHS 

 

 
Photo No. 1 

Stud wall with insulation installed 
 

 
Photo No. 2 

Insulation used in assembly 
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Photo No. 3 

Magnesium board installed 
 

 
Photo No. 4 

Inspection marking 
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Photo No. 5 
Test Setup 

 

 
Photo No. 6 

Hydraulic line pressure 
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Photo No. 7 

Start of Fire test 
 

 
Photo No. 8 

Steam from top of wall 
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Photo No. 9 

Discoloration on bottom of boards 
 

 
Photo No. 10 

Discoloration on joints 
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Photo No. 11 

Wall popping out at joint 
 

 
Photo No. 12 

Wall popping out at joint continued 
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Photo No. 13 

Wall deflecting inward 
 

 
Photo No. 14 

End of fire exposure 
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Photo No. 15 

Exposed side post-fire exposure 
 

 
Photo No. 16 

Start of Hose stream test 
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Photo No. 17 

Mag board removed 
 

 
Photo No. 18 

Exposed side - End of hose stream 
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\  
Photo No. 19 

Unexposed side – End of hose stream 
 

 
Photo No. 20 

Unexposed side post-test 
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SECTION 13 
DATA (GRAPHS AND TABULAR) 
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SECTION 14 
REVISION LOG 
 

REVISION # DATE SECTION REVISION 
0 02/28/22 N/A Original Report Issue 
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