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EVALUATION
OF
Mortise Lock, ASM-10000-01, Grade 1
FOR
Angel Metal Co., Ltd
#1099 Woram-Dong, Dalseo-Gu, Daegu, South Korea

TEST STANDARD:

Per applicant's specifications, using the following standard as a guideline: ANSI/BHMA
A156.13 - 2012 Mortise Locks and Latches

SAMPLES:

Samples were identified by the applicant as _Mortise Lock, Model ASM-10000-01, Grade 1.
Samples were received in good condition on July 6, 2013, which manufactured by

Angel Metal Co., Ltd.

TEST DATES: July 6, 2013 to October 22, 2013

RESULTS: Compliant
Subsection Test Description Test Results
8 Operational Tests Compliant
9 Cycle Tests Compliant
10 Strength Tests Compliant
11 Material Evaluation Tests Compliant
12 - Security Tests Compliant
The attached summary and data are results of the product testing and evaluation.
Report Prepared By: Reviewed By:
- [ [yson 1/
Credy Chon, 5 sl
Credy Qhen Bluséa Dong
Enginee Technical Team Leader
Intertek Intertek

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to
the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is
authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for
the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test
results in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or has
ever been under an Intertek certification program. When determining the test result, measurement uncertainty has been considered.
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Test Results

Model Series |Function| Grade | Trim Finish Base Material

ASM'lOOOO'Ol 1000 F13 1 Knob/Turn/Key SS Stan|eSS Steel

8 Operational Tests
8.1 Dead Bolt Torque
8.1.1 Torque to Retract Dead Bolt or Torque to Retract Dead Bolt and Latch Bolt by Turn (Ibf-in)

Compliant
Specimen # 001 Specimen # 002 Specimen # 003 Maximum Allowable
Initial 50% Initial 50% Initial 50% Initial 50%
ccw 1.9 2.3 2.1 2.5 1.9 2.3 9.0 11.0
8.1.2 Torque to Retract Dead Bolt or Torque to Retract Dead Bolt and Latch Bolt by Key (Ibf-in)
Compliant
Key Specimen # 001 Specimen # 002 Specimen # 003 Maximum Allowable
Direction Initial 50% Initial 50% Initial 50% Initial 50%
Ccw N/A N/A N/A N/A N/A N/A N/A N/A
ccw 2.1 2.7 2.7 3.2 2.3 2.7 9.0 11.0
8.2 Force or Torque to Retract Latch Bolt or Latch Bolt and Dead Bolt
8.2.1 Knob or Lever (Ibf-in) Compliant
Specimen # 001 Specimen # 002 Specimen # 003 Maximum Allowable
Initial 50% Initial 50% Initial 50% Initial 50%
Outside CW 7.6 7.8 7.4 7.8 7.3 7.6 9.0 11.0
Outside CCW 7.8 8.0 7.6 8.0 7.4 7.8 9.0 11.0
Inside CW 6.2 7.2 7.6 7.8 7.6 7.8 9.0 11.0
Inside CCW 6.9 7.3 7.4 7.6 7.3 7.4 9.0 11.0
8.2.2 Entry Handleset Thumb Piece Force (Ibf) Not Applicable
Specimen # 001 Specimen # 002 Specimen # 003 Maximum Allowable
Initial 50% Initial 50% Initial 50% Initial 50%
Outside N/A N/A N/A N/A N/A N/A N/A N/A
Inside N/A N/A N/A N/A N/A N/A N/A N/A
8.2.3 Paddle Force (Ibf) Not Applicable
Specimen # 001 Specimen # 002 Specimen # 003 Maximum Allowable
Initial 50% Initial 50% Initial 50% Initial 50%
Outside N/A N/A N/A N/A N/A N/A N/A N/A
Inside N/A N/A N/A N/A N/A N/A N/A N/A
8.3 Force to Latch Door - Force (Ibf (N)) Compliant
Specimen # 001 Specimen # 002 Specimen # 003 Maximum Allowable
Initial 50% Initial 50% Initial 50% Initial 50%
2.5 2.8 2.7 2.8 2.7 2.9 4.5 5.4
8.4 Torque to Retract Latch Bolt by Key (Ibf-in) Compliant
Key Specimen # 001 Specimen # 002 Specimen # 003 Maximum Allowable
Direction Initial 50% Initial 50% Initial 50% Initial 50%
Ccw N/A N/A N/A N/A N/A N/A N/A N/A
cCcw 3.0 3.9 2.7 4.2 3.2 3.9 9.0 11.0
8.5 Minimum Projection of Latch Bolt when Depressed to Dead Latched Position (in) Compliant
Specimen # 001 Specimen # 002 Specimen # 003 Minimum Allowable
Initial 50% Initial 50% Initial 50% Initial 50%
0.589 0.511 0.583 0.531 0.581 0.529 0.563 0.453

*Latchbolt deadlatches when deadbolt is extended.
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8.6 Minimum Projection of Auxiliary Dead Latch to Dead Lock Latch Bolt (in)

Not Applicable

Specimen # 001

Specimen # 002

Specimen # 003

Minimum Allowable

Initial 50% Initial 50% Initial 50% Initial 50%
N/A N/A N/A N/A N/A N/A N/A N/A
8.7 Warped Door Test 50 Ibf (222 N) Applied to Door, Measure Torque to retract.
Compliant

8.7.1 Turn or Key

Specimen # 001

Specimen # 002

Specimen # 003

Maximum Allowable

Torque (Ibf-in)

Torque (Ibf-in)

Torque (Ibf-in)

Torque (Ibf-in)

Initial 50% Initial 50% Initial 50% Initial 50%
Key CW N/A N/A N/A N/A N/A N/A N/A N/A
Key CCW| 26.6 31.0 27.4 31.9 28.3 31.0 33.0 40.0
Turn CW N/A N/A N/A N/A N/A N/A N/A N/A
Turn CCW 2.1 2.7 2.3 2.8 2.1 3.2 33.0 40.0
8.7.2 Lever, Knob or Thumb piece Compliant

Specimen # 001

Specimen # 002

Specimen # 003

Maximum Allowable

Torque (Ibf-in)

Torque (Ibf-in)

Torque (Ibf-in)

Torque (Ibf-in)

Initial 50% Initial 50% Initial 50% Initial 50%

Outside CW| 31.0 33.6 31.9 33.6 30.1 345 45.0 54.0
Outside CCW| 31.9 32.7 30.1 32.7 31.0 33.6 45.0 54.0
Inside CW| 30.1 33.6 31.0 31.9 31.9 32.7 45.0 54.0
Inside CCW| 31.0 345 31.9 33.6 30.1 31.9 45.0 54.0

8.7.3 Entry Handleset Thumb Piece Force (Ibf)

Not Applicable

Specimen # 001

Specimen # 002

Specimen # 003

Maximum Allowable

Initial 50% Initial 50% Initial 50% Initial 50%
Outside N/A N/A N/A N/A N/A N/A N/A N/A
Inside N/A N/A N/A N/A N/A N/A N/A N/A

8.7.4 Paddle Force (Ibf)

Not Applicable

Specimen # 001

Specimen # 002

Specimen # 003

Maximum Allowable

Initial 50% Initial 50% Initial 50% Initial 50%
Outside N/A N/A N/A N/A N/A N/A N/A N/A
Inside N/A N/A N/A N/A N/A N/A N/A N/A
9 Cycle Tests Compliant
Rotation Counter Reading Date Technicians Initials
CW 0 2013-7-13 Credy Chen
Ccw 76,005 2013-7-15 Credy Chen
CwW 146,976 2013-7-17 Credy Chen
cw 250,000 2013-7-20 Credy Chen
CCW 366,013 2013-7-24 Credy Chen
CCW 431,562 2013-7-26 Credy Chen
CCW 500,000 2013-7-28 Credy Chen
cw 567,595 2013-7-30 Credy Chen
Ccw 634,497 2013-8-1 Credy Chen
cw 750,000 2013-8-5 Credy Chen
CCW 828,646 2013-8-7 Credy Chen
CCW 897,321 2013-8-9 Credy Chen
CCW 965,234 2013-8-11 Credy Chen
CCW 1,000,000 2013-8-12 Credy Chen
9.6 Do the locks function as originally intended? Yes

Comments:
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10 Strength Te

sts

10.1 Locked Outside Lever or knob Torque Test (Repeat in the opposite direction for knob only) Compliant

Outside CW
Outside CCW

10.2 Axial Load Test
10.2.1 Lever or Knob at the Spindle Axis

Outside
Inside

Specimen #004 Specimen #005 Specimen #006 Minimum Allowable
Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in)

300 300 300 300

300 300 300 300

Compliant
Specimen #004 Specimen #005 Specimen #006 Minimum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
500 500 500 500
500 500 500 500

10.2.2 Outside Lever Load 2 inches from Spindle

Outside

Not applicable

Specimen #004 Specimen #005 Specimen #006 Minimum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A

10.2.3 Entry Handlesets Locked Outside Thumbpiece Load

Outside

10.2.4 Locked Outside Paddle Load

Outside at Axle
Outside at 2" from Axle
Inside at Axle

Inside at 2" from Axle

Not Applicable

10.3 Vertical Load Test
10.3.1 Vertical Load Test Lever or Knob

Outside
Inside

Specimen #004 Specimen #005 Specimen #006 Test Load
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
Not Applicable
Specimen #004 Specimen #005 Specimen #006 Test Load
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
Compliant
Specimen #004 Specimen #005 Specimen #006 Minimum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
360 360 360 360
360 360 360 360

Vertical Load Test Paddles - Test one mounted horizontally and one mounted vertically.

Horizontal Outside
Horizontal Inside
Vertical Outside

Vertical Inside

10.3.2 Vertical Loa

Outside

10.4 Bolt strength Test

Latch Bolt
Dead Bolt

Not Applicable

Specimen #004 Specimen #005 Specimen #006 Minimum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A N/A N/A N/A
d Test Entry Handlesets Not Applicable
Specimen #004 Specimen #005 Specimen #006 Test Load
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
Compliant
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
1200 1200 1200 1200
1350 1350 1350 1350
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Outside CW
Outside CCW
Inside CW
Intside CCW

10.6 Unlocked Entry Handleset Load Test

Outside

10.5 Unlocked Outside Lever or Knob Torque Test Compliant
Specimen #004 Specimen #005 Specimen #006 Minimum Allowable
Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in)
300 300 300 300
300 300 300 300
300 300 300 300
300 300 300 300
Not applicable
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
N/A N/A N/A N/A

Inside

10.7 Qualification Requirements
8.1 Dead Bolt Torque
8.1.1 Torque to Retract Dead Bolt or Torque to Retract Dead Bolt and Latch Bolt by Turn (Ibf-in)

Compliant
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in)
2.1 1.9 2.0 11.0

8.1.2 Torque to Retract Dead Bolt or Torque to Retract Dead Bolt and Latch Bolt by Key (Ibf-in)

Key
Direction
Ccw
CCw

8.2.1 Knob or Lever (Ibf-in)

Outside CW
Outside CCW
Inside CW

Compliant
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in)
N/A N/A N/A N/A
4.4 4.6 4.6 11.0
8.2 Force or Torque to Retract Latch Bolt or Latch Bolt and Dead Bolt
Compliant
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in)
7.8 7.6 7.7 11.0
8.0 7.8 7.8 11.0
8.1 8.1 7.9 11.0
7.8 8.0 7.8 11.0

Inside CCW

8.2.2 Entry Handleset Thumb Piece Force (Ibf)

Outside
Inside

Not Applicable

8.2.3 Paddle Force (Ibf)

Outside
Inside

8.3 Force to Latch Door - Force (Ibf (N

Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
N/A N/A N/A N/A
Not Applicable
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
N/A N/A N/A N/A
) Compliant
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
2.8 2.7 2.7 5.4
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Key
Direction
Ccw
cCcw

8.4 Torque to Retract Latch Bolt by Key (Ibf-in) Compliant
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in)
N/A N/A N/A N/A
4.6 4.8 4.6 11.0
8.5 Minimum Projection of Latch Bolt when Depressed to Dead Latched Position (in) Compliant

8.7.1 Turn or Key

Key CW
Key CCW
Turn CW
Turn CCW

8.7.2 Lever, Knob or Thumb piece

Outside CW
Outside CCW
Inside CW

Specimen #004 Specimen #005 Specimen #006 Minimum Allowable
Projection (in.) Projection (in.) Projection (in.) Projection (in.)
0.521 0.526 0.511 0.453

*Latchbolt deadlatches when deadbolt is extended.
8.7 Warped Door Test 50 Ibf (222 N) Applied to Door, Measure Torque to retract.
Compliant
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in)
N/A N/A N/A N/A
28.3 29.2 28.3 33.0
N/A N/A N/A N/A
2.1 2.3 2.1 33.0
Compliant
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in) Torque (Ibf-in)
31.9 33.6 33.6 45.0
32.7 31.9 34.5 45.0
31.9 32.7 31.9 45.0
33.6 33.6 32.7 45.0

Inside CCW

8.7.3 Entry Handleset Thumb Piece Force (Ibf)

Outside
Inside

Not Applicable

8.7.4 Paddle Force (Ibf)

Outside
Inside

11 Material Evaluation Tests
11.1 Knob Crush Test

Grade

Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
N/A N/A N/A N/A
Not Applicable
Specimen #004 Specimen #005 Specimen #006 Maximum Allowable
Force (Ibf) Force (Ibf) Force (Ibf) Force (Ibf)
N/A N/A N/A N/A
N/A N/A N/A N/A
Sample #007 Compliant

1

Compression Load 1000 Ibf

Base Material Stainless Steel

Deformation Recorded Deformation (%) Maximum Allowable (%)
Outside Knob 0.09 10
Inside Knob 0.04 10
Measured Torque (Ibf-in) Maximum Allowable (Ibf-in)
Key Torque Cw N/A N/A
at Test Compression |CCW N/A N/A

Comments:
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11.2 Rose/Escutcheon Dent Test Sample # 008

Grade 1

Measured Depth (in) | Maximum Depth Allowable (in) Compliant / Non Compliant
Inside 0.011 0.075 Compliant
Outside 0.009 0.075 Compliant

11.3 Outside Rose Deformation Test Sample #009 Compliant

Grade 1 Base Material Stainless steel

Compression Load (Ibf) Deformation Deformation Maximum Allowable
Outside 650 0.04% 10%
Comments:

12 Security Tests

12.1 Knob, Lever, Handleset Thumbpiece, or Paddle Impact Test Sample #010 Compliant
Impact 75Ibf-ft(100J) 10 Blows Operable Entry
Inoperable X Non-Entry X

Comments: When applied 2 blows, the knob was destroyed, but can not gain entry with
a screw driver or by hand within 5 minutes.

12.2 Cylinder Guard (Sectional Trim) or Escutcheon ImpactTest Sample # Not applicable
Impact Operable Entry
Inoperable Non-Entry

Comments: The cylinder guard projects 0.313", not over 3/8" from the surface of the door.

12.3 Cylinder Guard (Sectional Trim) or Escutcheon Tension Test Sample #011 Compliant
Tension 3600 Ibf Operable Entry
Inoperable X Non-Entry X
Comments:
12.4 Lock Body or Housing Tension Test Sample #012 Compliant
Tension 3600 Ibf Operable Entry
Inoperable X Non-Entry X
Comments:
12.5 Lock Body or Housing Torque Test Sample #013 Compliant
Torque 120 ft-Ibf Operable Entry
Inoperable X Non-Entry X
Comments:
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12.6 Locked Knob, Lever, or Paddle Test Sample #014 Compliant
10.5.1 Locked Knob or Lever.

Torque 120 ft-Ibf Operable Entry
Actual Torque 75 ft-Ibf Inoperable X Non-Entry X

Comments: when the torque reached 75 ft-Ibf, the knob was destryed, but can not gain entry
with a screw driver or by hand within 5 minutes.

10.5.2 Locked Paddle Sample # Not applicable
Force Operable Entry
Actual Force Inoperable Non-Entry
Comments:
12.7 Cylinder Guard (Sectional Trim) or Escutcheon Torque Test Sample #015 Compliant
Torque N/A Operable X Entry
Inoperable Non-Entry X

Comments: The attempted torque can not be achieved due to the design features.

12.8 Cylinder Face Impact Test Sample #016 Compliant
Impact 75Ibf-ft (100J) 10 Blows Operable Entry
Inoperable X Non-Entry X
Comments:
12.9 Dead Bolt or Latch Bolt or Dead Bolt and Latch Bolt Impact Test Compliant
Sample #0117
Impact 2 blows of 60 Ibf-ft plus Operable X Entry
2 blows of 90 Ibf-ft plus Inoperable Non-Entry X

2 Blows of 120 Ibf-ft plus
2 Blows of 150 Ibf-ft

Comments:
12.10 Dead Bolt Sawing Test - All Grades - 5 Minutes with 5 Ibf (22 N) Compliant
Sample #018
Width of Dead Bolt 1.12"
Thickness of Dead Bolt 0.51" Time: more than 5 minutes
Comments: The dead bolt was not sawn off within 5 minutes
12.11 Bolt Compressive Load Test Sample # 019 Compliant

All Grades Latch Bolt: 360 Ibf
Dead Bolt: 600 Ibf

Comments: After test, the Latch Bolt projects: 0.501"; Deadbolt projects:0.984"
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Product photos

Components

Side view
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Product Drawing
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Revision Page

Revision No. Date Changes Author Reviewer
Original 6-Nov-2013 First issue Credy Chen Blusea Dong
Revised model

10000-1' to
'‘ASM-10000-01"
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