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Background 

History 

Å The MIL-STD-1913 Accessory Mounting Rail was standardized in 1995. 

Å MIL-STD-1913 Quad-rail Handguards currently in use. 

ï MK18 Mod 1 Carbine. 

ï Upper Receiver Group (URG). 

Å Industry developed, low profile handguards with ñas neededò accessory mounting 

panels. 

ï Rail panels can be positioned using holes machined into the handguard.  
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Background 

KeyModÊ 

Å Originated by VLTOR Weapon Systems and released in 2012. 

Å Developed as a standardized accessory mount platform. 

Å Supports direct mounting of accessories and 1913 accessory rail sections. 

Å Current civilian market moving towards direct mounting of accessories. 

Å KeyModÊ accessories interface with KeyModÊ handguards by: 

ï Inserting mounting nuts of accessory through the large portion of the KeyModÊ slot. 

ï Sliding the accessory fully forward in smaller front portion of key shaped slot. 

ï Tightening accessory bolts to secure in place. 



Distribution Statement A ï approved for public release; distribution unlimited 

Background 

M-LOKÊ 

Å Originated and released by MAGPUL in early 2015.   

Å MAGPUL cites improved performance in polymer accessories using M-LOKÊ. 

Å Allows for mounting of accessory rails to low-profile handguard designs. 

Å Functions by passing mounting T-nuts on an accessory through the slots in the 

handguard. 

Å Tightening the accessory bolts rotates the T-nuts to rotate 90° and lock, allowing the 

bolts to be torqued. 
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Overview 

Objectives 

Å Qualitative and quantitative comparisons of both the KeyModÊ and M-LOKÊ 

accessory mounting systems. 

Å Recommendation of which system provides superior performance based on a 

comparative analysis of the two mounting options. 

 

Scope 

Å Determination on whether KeyModÊ and M-LOKÊ is the superior accessory 

mounting system in regards to repeatability, endurance, rough handling, drop testing, 

and failure load. 

Å Testing was not necessarily focused on simulating exact operational requirements; 

instead, the tests were designed to provide a direct comparison between the two 

systems in situations that may far exceed standard field conditions.  
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Sample Arrangement 

Handguards 

Å Three manufacturers selected that fabricate the same handguard in both KeyModÊ 

and M-LOKÊ variants. 

Å Three KeyModÊ and three M-LOKÊ handguards per manufacturer. 

Å Total of eighteen handguards used for rail system evaluation. 

 

 

KeyModÊ M-LOKÊ 

Aero Precision 

Midwest Industries 

Seekins 
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Sample Arrangement 

Weapon Sample ID 

Å Each handguard was installed on a 14.5-inch URG in place of the MIL-STD-1913 

quad-rail. 

Å Each URG and respective handguard were labeled with a Weapon ID. 

Weapon ID LRG URG 

A1 M4A1 Aero Precision - KeyModÊ 

A2 M4A1 Aero Precision - KeyModÊ 

A3 M4A1 Aero Precision - KeyModÊ 

A4 M4A1 Aero Precision - M-LOKÊ 

A5 M4A1 Aero Precision - M-LOKÊ 

A6 M4A1 Aero Precision - M-LOKÊ 

B1 M4A1 Midwest Industries - KeyModÊ 

B2 M4A1 Midwest Industries - KeyModÊ 

B3 M4A1 Midwest Industries - KeyModÊ 

B4 M4A1 Midwest Industries - M-LOKÊ 

B5 M4A1 Midwest Industries - M-LOKÊ 

B6 M4A1 Midwest Industries - M-LOKÊ 

C1 M4A1 Seekins - KeyModÊ 

C2 M4A1 Seekins - KeyModÊ 

C3 M4A1 Seekins - KeyModÊ 

C4 M4A1 Seekins - M-LOKÊ 

C5 M4A1 Seekins - M-LOKÊ 

C6 M4A1 Seekins - M-LOKÊ 
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Repeatability 

Objective 

Å Quantify repeatability by Point of Aim (POA) shift measurement of accessory rails 

from repeated installation and removal. 

 

Equipment 

Å 18 URGs: 3 per handguard configuration 

Å 3 KeyModÊ 9-slot accessory rails 

Å 3 M-LOKÊ 9-slot accessory rails 

Å 1 Vice with mounting blocks 

Å 1 Grid target: 5 graduations per inch 

Å 1 SL-150M laser boresighter 

Å 1 Laser sight 
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Repeatability: Procedure 

Procedure 

Å URG mounted in vice and aimed at grid target. 

Å 9-slot accessory rail installed on handguard per respective 

manufacturer instructions. 

Å Laser sight mounted on a 9-slot accessory rail. 

Å SL-150M laser boresighter inserted in muzzle end of barrel. 

Å Laser sight zeroed to boresighter laser POA. 

Å Accessory rail removed and reinstalled on the handguard. 

ï Without removing laser sight from accessory rail. 

Å Measure distance between projected boresighter laser point 

and laser sight point. 

Å Re-installation repeated for total of 5 measurements. 

ï Without re-zeroing the laser sight. 



Distribution Statement A ï approved for public release; distribution unlimited 

Repeatability: Results 

Results ï POA Shift 

Å POA shift measurements were converted from Cartesian coordinates to angular 

measurements. 

Å Reported as minimum, maximum, and average POA shift of the 5 measurements per 

handguard in minutes of angle (MOA). 

Weapon ID System 
POA Shift (MOA) 

Avg. Min. Max. 

A1 KeyModÊ 4.3 2.3 5.4 

A2 KeyModÊ 4.3 0.8 7.1 

A3 KeyModÊ 4.6 2.1 6.4 

A4 M-LOKÊ 2.2 0.0 6.6 

A5 M-LOKÊ 0.7 0.5 0.8 

A6 M-LOKÊ 2.3 0.5 3.6 

B1 KeyModÊ 4.2 2.2 5.4 

B2 KeyModÊ 5.7 1.1 9.7 

B3 KeyModÊ 11.8 7.5 14.6 

B4 M-LOKÊ 0.9 0.6 1.3 

B5 M-LOKÊ 2.1 0.5 4.3 

B6 M-LOKÊ 0.8 0.0 2.1 

C1 KeyModÊ 2.6 0.2 5.4 

C2 KeyModÊ 6.1 2.8 8.6 

C3 KeyModÊ 1.0 0.5 1.8 

C4 M-LOKÊ 0.2 0.0 0.4 

C5 M-LOKÊ 0.1 0.0 0.3 

C6 M-LOKÊ 2.1 1.5 3.2 
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Repeatability: Analysis 

Analysis ï POA Shift 

Å KeyModÊ POA shift: 

ï Absolute minimum: 0.2 MOA 

ï Absolute maximum: 14.6 MOA 

ï System average: 4.9 MOA 

 

Å M-LOKÊ POA shift: 

ï Absolute minimum: 0.0 MOA 

ï Absolute maximum: 6.6 MOA 

ï System average: 1.3 MOA 

 



Distribution Statement A ï approved for public release; distribution unlimited 

Repeatability: Analysis 

Analysis ï M-LOKÊ Installation Sensitivity 

Å M-LOKÊ repeatability dependent on correct installation. 

Å Tested worst case repeatability incurred when M-LOKÊ accessory is not properly 

installed per manufacturer instructions. 

ï Installed M-LOKÊ accessory rail per manufacture instructions and zeroed laser sight. 

ï Removed and reinstalled accessory rail at maximum angle allowed within the M-LOKÊ slot. 

ï Improperly installed average POA shift: 18.4 MOA 

ï Properly installed average POA shift: 1.3 MOA 

Weapon ID 
POA Shift (MOA) 

Left Right 

A4 21.4 24.4 

A5 20.3 19.7 

A6 27.8 21.8 

B4 19.3 19.3 

B5 19.3 15.8 

B6 17.1 17.5 

C4 14.6 15.0 

C5 13.3 12.8 

C6 17.1 15.0 
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Endurance 

Objective 

Å Evaluate mounting systems in an environment 

simulating M4A1 full-auto fire in an aggressive 

firing schedule. 

ï Cost and time savings. 

ï Avoids cook-off hazards incurred above 120 

rounds during live full-auto fire. 

 

Equipment 

Å 1 Cyclic load machine 

Å 1 M4A1 lower receiver 

Å 6 URGs: 1 per handguard configuration 

Å 3 KeyModÊ 5-slot accessory rails 

Å 3 KeyModÊ 9-slot accessory rails 

Å 3 M-LOKÊ 5-slot accessory rails  

Å 3 M-LOKÊ 9-slot accessory rails  

Å 1 Weapon light, rail-mounted  

Å 1 Laser sight, unserviceable 

Å 1 Flash hider shim set 
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Endurance: Procedure 

Procedure 

Å Barrel threaded to barrel adapter plate on the cyclic load machine. 

ï ½-28 UNEF-2A M4A1 barrel thread. 

ï Flash hider shims used to control weapon orientation. 

Å Weapon light mounted to 5-slot accessory rail at 9 oôclock position. 

Å Laser sight mounted to 9-slot accessory rail at 3 oôclock position. 

Å Accessory rail fastener inspected periodically using index marks. 


