
 

 

 
 

       Mechanical Engineering Division 
       10 August 2018 
 
 
Jason Miller 
Safety Book 
16903 Sandestine Dr. 
Houston, TX 77095 
by email:  jmiller@safety-book.com 
 
 
Subject: Final Report for “Ballistic Test Support” 
  SwRI Project 18245.04.006 
 
 
Dear Mr. Miller, 
 
Safety Book (SB) contracted Southwest Research Institute® (SwRI®) to conduct a third party, independent 
ballistic evaluation of a proprietary ballistic shield against various small-arms threats.  The armor system 
is composed of an ultra-high molecular weight polyethylene (UHWPE) stand-alone panel intended to 
provide ballistic protection against common pistol and rifle rounds.  Ad-hoc ballistic testing was 
conducted to assess the overall performance of the armor.  Additional goals of this testing were to collect 
standard-speed video (SSV), high-speed video (HSV), and back-face peak deflection data for later 
promotional use/analysis by SB. 
 
A total of 17 unique tests were conducted at SwRI’s Small Arms Range on 03 August 2018.  Pistol, rifle, 
and shotgun threats were utilized.  Some testing mimicked National Institute of Justice (NIJ) protection 
levels.  The following document serves as the final report for this effort. 
 
Target Materials 
 
All armor coupons were provided by SB and hand-carried to SwRI’s main campus located in San 
Antonio, TX.  The ballistic samples were 10x12-inches with a thickness of 0.80-inches.  The UHWPE 
panels were covered with a black, spray-on coating.  Prior to testing, the weight and thickness of each 
sample was recorded.  Additionally, the panels were removed from their paper covers, which are intended 
to allow the panels to be discretely carried.  At the completion of testing, the ballistic coupons were 
returned to SB for further analysis. 
 

Table 01 – Weight and Thickness Measurements of the Tested Armors 
Sample 

(#) 
Weight 

(g) 
Thickness 

(inch) 
Areal Density 

(psf) 
1 1,644 0.80 4.35 
2 1,624 0.80 4.30 
3 1,658 0.80 4.39 
4 1,677 0.80 4.44 
5 1,650 0.80 4.37 
6 1,705 0.80 4.51 
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Figure 01 – Armor Sample with (Left) and without (Right) Cover 

 
Test Weapon 
 
All shooting was conducted at the SwRI Small Arms Range located in BLDG 229.  A universal gun 
mount was used to hold the various rifle, pistol, and shotgun barrels utilized during this program.  The 
particular gun system used is shown below in Figure 02.  A bore-mounted laser was used to align the gun 
with the desired impact location on the target and to confirm target obliquity.  (All testing was conducted 
at 0° obliquity.)  For safety reasons, the gun was fired remotely by pulling a lanyard. 
 

 
Figure 02 – Universal Gun System 

 
Velocity Measurement System 
 
Projectile impact velocities were measured using two (2) sets of Oehler Model 57 photoelectric 
chronographs located between the gun mount and the target fixture (Figure 03).  The spacing between 
each set of chronographs was 77-inches and 43-inches.  Calibrated Hewlett Packard HP 53131A universal 
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counters, triggered by the chronographs, recorded the time it took the projectile to travel between 
chronograph screens.  Average projectile velocity at the screen locations was then calculated using the 
recorded times and known travel distance. 
 

 
Figure 03 – Chronographs used for Velocity Measurement 

 
Threat Rounds 
 
SwRI provided all test projectiles utilized during this program.  The 7.62x51mm M80 projectiles were 
pulled from original military ammunition and hand-loaded to achieve an impact velocity of 2,780 +/- 
30fps, as specified in NIJ Standard-0101.06 “Ballistic Resistance of Body Armor” for Level III protection.  
240-grain, semi-jacketed hollow points in .44cal were hand-loaded in .44 Remington Magnum cartridges 
to achieve an impact velocity of 1,430fps +/- 30fps, as specified for Level IIIA protection. 
 
Wolf 122-grain FMJ projectiles in 7.62x39mm were used to simulate common off-the-shelf AK-47 
ammunition.  Federal XM193 55-grain FMJ rounds in 5.56x45mm were used to simulate common off-
the-shelf AR-15 ammunition.  1-oz. rifled lead slugs were used to mimic typical 12-gauge shotgun slugs.  
The rounds were fired from SAAMI spec velocity barrels chambered in 7.62x39mm, .223 Remington, 
and 12-gauge, respectively.  These rounds were fired “as loaded”.  No attempt was made to hand-load 
them to a specified velocity. 
 
Lastly, a notional .30cal sniper round was simulated by loading 168-grain Sierra Match Kings into a .300 
Winchester Magnum cartridge at the maximum safe load published in typical reloading manuals. 
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Figure 04 – Commercial Off-the-Shelf Ammunition 

 
Target Holder 
 
The armor coupons were clamped to a rigid steel target holder.  The holder was fabricated from 
2x2x0.25-inch steel and supported the samples around their entire perimeter.  The opening in the center of 
the frame was 9.5-inches x 9.5-inches, allowing the panels to deform during impact. 
 
C-clamps were used to secure the samples to the frame.  To allow for imaging of the deformation of the 
armor panel under ballistic loading, the samples were normally clamped to the rear surface of the frame.  
However, during Test 15, the sample was clamped to the front of the frame, as there was some concern 
that the 12-gauge slug would overwhelm the C-clamps. 
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Figure 05 – Target Frame with Typical Setup 

 
 
Witness Plates 
 
To allow for both standard speed video and high-speed video imaging of the rear surface of the armor, no 
witness plates or clay backing was used during these tests.  Pass/Fail was assessed by confirming via 
high-speed imagery, that no portion of the projectile exited the rear surface of the armor panel. 
 
Cameras 
 
Two (2) standard speed video (SSV) cameras and two (2) HSV cameras were used to document the 
ballistic impacts.  The HSV cameras were monochrome Vision Research Phantom v710s (or equivalent).  
They provided a front oblique and side view of the panels during testing.  The side view camera was 
positioned in order to obtain estimates of back face peak deflection and velocity using a fiducial image 
that was captured during setup.  The SSV cameras provided an overall front view and a rear view of the 
targets.  At the completion of testing, all captured video files were provided in electronic format for later 
viewing by SB. 
 
Test Results – 7.62x51mm M80 (NIJ III) 
 
Two (2) samples of the SB armor were subjected to impact with the 7.62x51mm M80 projectile.  
The first armor sample was subjected to two (2) impacts at a nominal spacing of 7-inches.  At 
impact velocities of 2,806 and 2,772fps, the rounds were stopped within the armor (Tests 01/02).  
Significant delamination was noted in the high-speed video images and during post-test 
inspection.  A second sample was subjected to a single shot, aimed at the center of the target, at a 
velocity of 2,798fps (Test 03).  The armor stopped the threat round with minimal deformation 
and delamination. 
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Figure 06 – 7.62x51mm M80 Test Results 
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Test Results – 5.56x45mm XM193 
 
A single armor coupon was subjected to five (5) impacts with the XM193 55-grain FMJ lead 
cored projectile.  The 5-shot pattern consisted of a single shot at the center of a 5-inch square, 
followed by a shot at each corner.  Impact velocities of 3,328, 3,327, 3,283 and 3,312fps were 
recorded using the commercially loaded ammunition.  (During Test 05, no velocities were 
recorded due to a counter error.) In all cases, the projectile was stopped in the armor with 
minimal delamination. 
 

  
Figure 07 – 5.56x45mm XM193 Test Results 

 
Test Results – 7.62x39mm FMJ 
 
A single armor coupon was subjected to five (5) impacts with a 122-grain FMJ lead-cored 
projectile.  The 5-shot pattern consisted of a single shot at the center of a 5-inch square, followed 
by a shot at each corner.  Impact velocities of 2,473, 2,484, 2,468, 2,484, and 2,465fps were 
recorded using the commercially loaded ammunition.  In all cases, the projectile was stopped in 
the armor with significant delamination. 
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Figure 08 – 5.56x45mm XM193 Test Results 
 
Test Results – 12-gauge slug and .44 Magnum (NIJ IIIA) 
 
A single sample of SB armor was shot with a 1-oz rifled lead shotgun slug chambered for a 2-3/4 
inch 12-gauge.  The shot was aimed at the center of the sample.  An impact velocity of 1,680fps 
was recorded.  The round was stopped in the armor with minimal deformation. 
 
A second shot was made against this armor using the 240-grain semi-jacketed hollow point at 
1,451fps fired from the .44 Remington Magnum.  This is equivalent to that required for NIJ IIIA 
protection.  Again, the armor stopped the projectile. 
 
Test Results – .300 Winchester Magnum 
 
A single SB armor coupon was subjected to the impact of a 168-grain Sierra Match King at 
2,935fps.  When impacted at the center of the sample, the round failed to penetrate the armor.  
Minimal delamination was noted.  Test results are shown in Figure 09 on the following page. 
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Figure 09 – .300 Winchester Magnum Test Results 

 
Conclusions 
 
Multiple samples of the SB armor were subjected to various rifle, pistol, and shotgun threats.  In 
all cases, the armor defeated the respective projectiles, even when tested with multiple-hit shot 
patterns.  Table 02 on the following page provides the raw data collected during this program, 
and the estimated back-face peak deflections and velocities obtained from the HSV analysis.  
Note that measurements of back-face deflection/velocity was not available for targets that 
delaminated significantly, which generally occurred after multiple hits.  Additionally, 
measurements marked with “*” have significant uncertainty due to the target having existing 
deformation or delamination resulting from previous hits. 
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Table 02 – Raw Test Data 
Test 

# 
Target Cartridge Projectile Threat Vel 

(ft/s) 
Peak 
Disp. 
(in) 

Peak 
Vel. 
(ft/s) 

1 1 .308 Win M80 M80 2,810 N/A N/A 
2 1 .308 Win M80 M80 2,772 N/A N/A 
3 2 .308 Win M80 M80 2,798 1.51 852 
4 3 .223 Rem M193 M193 3,328 1.26 741 
5 3 .223 Rem M193 M193 unk 1.24 707 
6 3 .223 Rem M193 M193 3,327 0.44* 414* 
7 3 .223 Rem M193 M193 3,283 1.15* 593* 
8 3 .223 Rem M193 M193 3,312 N/A N/A 

10 4 7.62x39 122gr FMJ FMJ 2,473 0.93 629 
11 4 7.62x39 122gr FMJ FMJ 2,484 1.84* 778* 
12 4 7.62x39 122gr FMJ FMJ 2,468 0.93* 370* 
13 4 7.62x39 122gr FMJ FMJ 2,484 N/A N/A 
14 4 7.62x39 122gr FMJ FMJ 2,465 N/A N/A 
15 5 12-gauge 1 oz lead Slug 1,680 ~2.0 N/A 
16 6 .300 Win Mag 168gr OTM BTHP 2,935 1.86 852 
17 5 44 mag 240 JSP JSP 1,451 0.73* 444* 

       *high measurement uncertainty because of previous target residual deformation obscuring view 
 
The results of this test report apply only to the specific samples tested.  If the manufacturer extends the 
test results to apply to other samples of the same model, or from the same lot/batch, the manufacturer 
should ensure the additional samples are manufactured using identical armor components and assembly 
methods.  This test report shall not be reproduced, except in full, without written approval of Southwest 
Research Institute. 
 
Southwest Research Institute looks forward to assisting Safety Book on future armor design and analysis 
programs.  If you have any technical questions, please contact me directly at (210) 522-3996 or via email 
at cweiss@swri.org. 
 
       Regards, 
 

 
        

 
Carl E. Weiss 

       Manager – Ballistics & Explosives Engineering 
       Engineering Dynamics Department 
cc:  Record Copy A 
 
CEW:ww 

mailto:cweiss@swri.org


Jason Miller 
Safety Book 
Page 11 of 11 

Appendix A 
 

While testing the Safety Book armor samples, an additional test was conducted that subjected an NIJ-IIIA 
protection level backpack to the .223 threat.  Note that the protection level of the pack is not intended to 
defeat the threat tested, and was conducted for demonstration purposes only.  Figure 01A shows the strike 
face and back face of the target pack showing complete perforation.  Residual velocity was estimated 
from the side-view high-speed video images.  Table 01A provides the data collected during this shot, and 
the calculated residual velocity. 
 

  
Strike Face Back 

Figure 01A – 5.56x45mm XM193 (.223) Test Results 
 
 

Table 01A – Raw Test Data 
Test 

# 
Target Cartridge Projectile Threat Vel 

(ft/s) 
Vel R 
(ft/s) 

9 backpack .223 Rem M193 M193 3,337 3,116 
 


