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Executive Summary  
 
Eurofins MET Laboratories, Inc. was contracted by LG Electronics, Inc. to perform acceptance testing to MIL-STD-
810G criteria on the LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max under the LG Electronics, Inc. 
purchase order number LGE_STD190306. 

 
The tests were based on MIL-STD-810G.  The results obtained relate only to the item(s) tested. 
 
 
MIL-STD-810G Test 

Method Test Name Test Conditions Test Status 

Method 501.5 High 
Temperature Procedure I - Storage (High Temp) Storage：with the EUT not operating, 

continuously 24 hours at 63℃ Compliant 

Method 501.5 High 
Temperature Procedure II - Operation (High Temp) Operation : with the EUT operating, 

continuously 24 hours at 43℃ Compliant 

Method 502.5 Low 
Temperature Procedure I - Storage (Low Temp) Storage：with the EUT not operating, 

continuously 24 hours at -33℃ Compliant 

Method 502.5 Low 
Temperature Procedure II - Operation (Low Temp) Operation : with the EUT operating, 

continuously 24 hours at -21℃ Compliant 

Method 503.5 
Temperature Shock 

Procedure I-C - Temperature Shock - 
Multi Shocks 

Chamber temperature extreme set at -21 to 43 ℃  
(a period of 8 hours, total of 3 cycles) Compliant 

Method 507.5 
Humidity 

Humidity – Procedure I, Natural Cycles 
(Cycle B3- 16 days per table 507.5-II, 

Figure 507.5-6) 

Maintained for 24 hours, 16 cycles 
(Humidity 45 ~ 55 %, Temperature 21 ~ 25℃) Compliant 

Method 514.6 
Vibration 

Procedure I -  Vibration – Category 4, 
Restrained Cargo (Wheeled), Table 
514.6C-VI and Figures 514.6C-3 

Vibration test in total of 3 hours(3-axis each 1 
hour / 5 ~ 500Hz) Compliant 

Method 516.6 Shock Procedure IV - Transit Drop Drop test at 48 inches in  10 direction with each 
of 5 cell phones, total drops 50 Compliant 
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Equipment Configuration  
 
Overview 
 

This document describes the test setups, test methods, required test equipment, and the test limit criteria used to 
perform an Acceptance Test of the LG Electronics, Inc., LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 
Max. The tests were based on MIL-STD-810G. The tests described in this document were formal tests as described 
with the objective of the testing was to verify compliance of the Equipment Under Test (EUT) to the requirements of 
the aforementioned specifications.  

 
Model(s) Tested: LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max 

Model(s) Covered: LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max 

Analysis: The results obtained relate only to the item(s) tested. 

Evaluated by: Ulugbek Nadjimov 

Report Date: April 30, 2019 

 
References 
 

ISO 1012-1: 1992 (E) Quality Assurance Requirements for Measuring Equipment 
MIL-STD-810G,  15 April 

2014 
Department of Defense Test Methods Standard For Environmental Engineering 
Considerations and Laboratory Tests 

 
Test Site 
 

All testing was performed in a limited access test laboratory facility located at Eurofins MET Laboratories, Inc., 914 
West Patapsco Ave., Baltimore MD 21230.  All testing performed at Eurofins MET Laboratories, Inc. was 
conducted in the Environmental Simulation Lab. All equipment used in making physical determinations is accurate 
and bears recent traceability to the National Standards and Technology. 
 

Modifications 
 

a) Modifications to the EUT 
No modifications to the EUT were required. 

 
b) Modifications to the Test Standard  

  No modifications to the Test Standard were necessary. 
 
Disposition of EUT 
 

The test sample including all support equipment (if any), submitted to the Environmental Simulation Lab for 
testing was returned to LG Electronics, Inc. upon completion of testing. 
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Equipment Details 
 

Model(s) Tested: LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max 
Model(s) Covered: LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max 

EUT Specifications: 

Voltage: 3.4 ~ 4.4V 
 

AC or DC:  DC 4.4V MAX, Charging Battery 
 

Frequency:  50~60 Hz 
 

Number of phases:  1 
 

Amperage: 1.0~1.8A 
 

Uses an external AC/DC adapter: Yes  
Additional comments:  none 

Size: (HxWxD): 6.35 x 3.03 x 0.34  inches 
Weight:  0.37  lbs 

Description of EUT:  LG LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max Smartphone  

Number of Samples Tested: 13 samples 
Mode of Operation: EUT  followed standard MIL-STD-810G test procedures. 

Monitoring Method - 
Pass/Fail Criteria: Operational During and after Testing  

Configuration: All of 13 sample units were the same. 
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Test Data  
 
Method 501.5 High Temperature Test Methods 

 
High Temperature, Procedure I - Storage (MIL-STD-810G, Method 501.5)  
 
Test Requirement(s):   The equipment shall not sustain any damage or deteriorate in functional performance as a 

result of being exposed to the High Temperature test as described in MIL-STD-810G Method 
501.5, Procedure I. 

    
Test Procedure: 

A. The EUT was placed in the chamber in its storage configuration. 
 
B. The chamber environment to the appropriate test conditions (63°C) for the start of the test 

period. 
 

C. For constant temperature storage, the test temperature of 63°C was maintained for 24 
hours following EUT temperature stabilization.   

 
D. At the completion of the constant temperature, the chamber air temperature was adjusted 

to standard ambient conditions and maintained until the EUT temperature stabilized. 
 

E. A visual examination and operational checkout of the EUT was performed and the results 
were recorded for comparison with pretest data. 

 
Test Results: The EUT was compliant with this test requirement.   
 
Test Engineer(s): Ulugbek Nadjimov 
 
Test Date(s):  03/18/19 – 03/19/19 
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Figure 1: High Temperature, Procedure I – Storage, Profile  
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Figure 2: High Temperature, Procedure I – Storage, Setup  
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Figure 3: High Temperature, Procedure I – Storage, Post Test 
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High Temperature, Procedure II - Operation (MIL-STD-810G, Method 501.5) 
 
Test Requirement(s):   The equipment shall not sustain any damage or deteriorate in functional performance as a 

result of being exposed to the High Temperature test as described in MIL-STD-810G Method 
501.5, Procedure II. 

    
Test Procedure:  

A. The EUT functionality was evaluated at ambient temperature and humidity level 
(25°C +/-5°C, 55%RH). 

 
B. With the EUT placed in the chamber in its operational configuration, any additional 

temperature sensors necessary were installed to measure the maximum temperature 
response of the EUT, ensuring the functioning components are included. 

 
C. The chamber air conditions were adjusted to the required steady state temperature of 

43°C. 
  

D. The chamber conditions were maintained for 24 hours following the EUTs 
temperature stabilization.   

  
E. A visual examination of the EUT was performed and the results were documented 

for comparison with pretest data. 
 

F. The EUT was operated and temperature was allowed to restabilize. The EUT was 
functionally evaluated.  
 

G. With the EUT non-operational, the chamber temperature was adjusted to controlled 
ambient  conditioned and maintained until the EUT was stabilized. 

 
H. The EUT was functionally evaluated and visually inspected. 

 
Test Results: The EUT was compliant with this test requirement.   
 
Test Engineer(s): Ulugbek Nadjimov 
 
Test Date(s):  03/19/19 – 03/20/19 
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Figure 4: High Temperature, Procedure II – Operation, Profile  
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Figure 5: High Temperature, Procedure II – Operation, Setup 
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Figure 6: High Temperature, Procedure II – Operation, Post Test 
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Method 502.5 Low Temperature Test Methods 
 
Low Temperature, Procedure I - Storage (MIL-STD-810G, Method 502.5) 
 
 
Test Requirement(s):   The equipment shall not sustain any damage or deteriorate in functional performance as a 

result of being exposed to the Low Temperature test as described in MIL-STD-810G Method 
502.5, Procedure I. 

    
Test Procedure: 

A. The EUT functionality was evaluated at ambient temperature and humidity level 
(25°C +/-5°C, 55%RH). 

 
B. With the EUT non-operating, the chamber temperature was decreased to -33°C at a 

rate not exceeding 3°C/min (5°F/min). 
  

C. The chamber temperature was held at -33°C for 24 hours. 
 
D. At the conclusion of the test, the chamber temperature was increased to ambient 

conditions at a rate not exceeding 3°C/min (5°F/min). 
 
E. The EUT was visually inspected and functionally evaluated. 

 
 

Test Results: The EUT was compliant with this test requirement.   
 
Test Engineer(s): Ulugbek Nadjimov 
 
Test Date(s):  03/20/19 – 03/21/19 
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Figure 7: Low Temperature, Procedure I – Storage, Profile  
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Figure 8: Low Temperature, Procedure I – Storage, Setup 
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Figure 9: Low Temperature, Procedure I – Storage, Post Test 
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Low Temperature, Procedure II - Operation (MIL-STD-810G, Method 502.5) 
 
Test Requirement(s):   The equipment shall not sustain any damage or deteriorate in functional performance as a 

result of being exposed to the low temperature test as described in MIL-STD-810G Method 
502.5, Procedure II. 

    
Test Procedure: 
 

A. The operational EUT was installed in the test chamber and the chamber air 
temperature was adjusted to -23°C at a rate not exceeding 3°C/min (5°F/min). 

 
B. This temperature was maintained for at least two hours following the temperature 

stabilization of the EUT. 
 

C. The EUT was visually inspected and functionally evaluated.  
 

D. The chamber air temperature was adjusted to standard ambient and maintained until 
temperature stabilization of the EUT was achieved. 

 
E. The EUT was visually inspected and functionally evaluated.  

 
 
Test Results: The EUT was compliant with this test requirement.   
 
Test Engineer(s): Ulugbek Nadjimov 
 
Test Date(s):  03/21/19 – 03/22/19 
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Figure 10: Low Temperature, Procedure II – Operation, Profile  
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Figure 11: Low Temperature, Procedure II - Operation, Post Test 

 



 
   
LG Electronics, Inc.    
LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max   Test Data 
    
 

    
MET Report: ESL102896-MIL REV 1 © 2019, Eurofins MET Labs Page 19 of 64 
 
DOC-MIL100  8/24/2010 

 
Figure 12: Low Temperature, Procedure II – Operation, Setup 
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Method 503.5 Temperature Shock Test Methods 
 
Temperature Shock, Procedure I-C  Multi-cycle shocks from constant extreme temperature 
(MIL-STD-810G, Method 503.5) 
 
Test Requirement(s):   The equipment shall not sustain any damage or deteriorate in functional performance as a 

result of being exposed to the temperature shock test as described in MIL-STD-810G Method 
503.5, Procedure I-C. 

    
Test Procedure:  Procedure I-C. Multi-cycle shocks from constant extreme temperature (Figure 503.5-3) 

A With the EUT in the chamber, the air temperature was adjusted to the high   
temperature 43°C at a rate not to exceed 3°C/min (5°F/min). This temperature was 
maintained for a period as determined in the test plan (a-b).   
 

B. The EUT temperature was adjusted to -21°C  in no more than 1 minute.  This 
temperature was maintained for a period as determined in the test plan (a-b).   

 
Figure 13: Multi-cycle shocks (Figure 503.5-3) 

C. The EUT was visually inspected and functionally evaluated. 
 
D. Steps A - C were repeated for a total of  3 cycles 
 
E. The EUT was returned to standard ambient conditions. 
 
F. The EUT was visually inspected and functionally evaluated. 

 
Test Results: The EUT was compliant with this test requirement.   
 
Test Engineer(s): Ulugbek Nadjimov 
 
Test Date(s):  03/21/19 – 03/22/19 
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Figure 14: Temperature Shock, Procedure I-C, Profile, Chamber H3, 43°C 
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Figure 15: Temperature Shock, Procedure I-C, Setup In Chamber H3, 43°C 
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Figure 16: Temperature Shock, Procedure I-C, Profile, Chamber H4, -21°C 
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Figure 17: Temperature Shock, Procedure I-C, Setup In Chamber H4, -21°C 
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Figure 18: Temperature Shock, Procedure I-C, Post Test 
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Method 507.5 Humidity Test Methods 
 
Humidity, Procedure I - Storage & Transit Cycles  (MIL-STD-810G, Method 507.5) 
 
Test Requirement(s):   The equipment shall not sustain any damage or deteriorate in functional performance during 

or after it has been exposed to the environment described in MIL-STD-810G, Method 507.5, 
Procedure I. 

Test Procedure:  
 

A. The operational EUT was functionally evaluated at ambient temperature and 
humidity levels (25°C ± 5°C, 55%RH). The EUT was tested to Category B3. 

 
B. With the test item installed in the test chamber in its required configuration, the 

temperature was adjusted to 23 ± 2°C and 50 ± 5% RH, and maintained for 24 hours.    
 
C. The temperature and relative humidity were adjusted to those shown in the 

appropriate induced (storage and transit) category of Table 507.5-I. 
 
D. The EUT was subjected to the appropriate amount of cycles by category shown in 

Table 507.5-II or from customer test plan.  Near the end of the fifth and tenth cycles, 
a EUT performance check was conducted. If the test item fails to operate as 
intended, stop the test and go to Step F below.  Otherwise, continue with Step E. 

 

  
Figure 19: Humidity – Test Cycles (Table 507.5-II) 
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Figure 20: Humidity – Natural Cycle B3 

 
E. The EUT was operational through testing.   
 
F. The temperature and humidity was adjusted to standard ambient conditions.  
 
G. The EUT was visually inspected and functionally verified. 

 
Test Results: The EUT was compliant with this test requirement.   
 
Test Engineer(s): Ulugbek Nadjimov 
 
Test Date(s):  03/24/19 – 04/09/19 
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Figure 21: Humidity, Procedure I, Temperature Profile 
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Figure 22: Humidity, Procedure I, Humidity Profile 
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Figure 23: Humidity, Procedure I, Pretest 
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Figure 24: Humidity, Procedure I, Setup 
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Figure 25: Humidity, Procedure I, Post Test 
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Method 514.6 Vibration Test Methods  
 
Category 4 - Truck/Trailer - Composite Wheeled Vehicle Vibration Exposure  

 
Test Requirement(s):   The equipment shall not sustain any damage or deteriorate in functional performance during 

or after it has been exposed to the environment described in MIL-STD-810G Method 514.6. 
 
Test Procedure:  

A. The EUT was installed on the vibration test fixture in the vertical axis.    
 

B. An input (control) accelerometer was mounted to the base of the test fixture as near 
as possible to the attachment point of the EUT. 

 
C. A monitor accelerometer was mounted to each box. 
 
D. The EUT was subjected to the vibration profile below for 120 minutes.   
 
E. The performance of the EUT was evaluated before, and after all axes of vibration 

were completed. 
 
F Steps A through E were repeated for the longitudinal and transverse axes.   

 

 
 

 Figure 26: Composite Wheeled Vehicle  Vibration Exposure 
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 Figure 27: Vibration Profile, Category 4, Composite Wheeled Vehicle Vibration 
Exposure 

Test Results: The EUT was compliant with this test requirement.   
 
Test Engineer(s): Ulugbek Nadjimov 
 
Test Date(s):  03/26/19 
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Figure 28: Vibration, Procedure I, Category 4 - Truck/Trailer -  Composite Wheeled Vehicle, Longitudinal Axis, 

1 

 



 
   
LG Electronics, Inc.    
LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max   Test Data 
    
 

    
MET Report: ESL102896-MIL REV 1 © 2019, Eurofins MET Labs Page 36 of 64 
 
DOC-MIL100  8/24/2010 

 
Figure 29: Vibration, Procedure I, Category 4 - Truck/Trailer -  Composite Wheeled Vehicle, Longitudinal Axis, 

2 
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Figure 30: Vibration, Procedure I, Category 4 - Truck/Trailer -  Composite Wheeled Vehicle, Longitudinal Axis, 

3 
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Figure 31: Vibration, Procedure I, Category 4 - Truck/Trailer - Composite Wheeled Vehicle, Transverse Axis, 1 
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Figure 32: Vibration, Procedure I, Category 4 - Truck/Trailer - Composite Wheeled Vehicle, Transverse Axis, 2 
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Figure 33: Vibration, Procedure I, Category 4 - Truck/Trailer - Composite Wheeled Vehicle, Vertical Axis, 1 
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Figure 34: Vibration, Procedure I, Category 4 - Truck/Trailer - Composite Wheeled Vehicle, Vertical Axis, 2 
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Figure 35: Vibration, Procedure I, Category 4 - Truck/Trailer - Composite Wheeled Vehicle, Setup, Longitudinal 

Axis 
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Figure 36: Vibration, Procedure I, Category 4 - Truck/Trailer - Composite Wheeled Vehicle, Setup, Transverse 

Axis 
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Figure 37: Vibration, Procedure I, Category 4 - Truck/Trailer -  Composite Wheeled Vehicle, Setup, Vertical  

Axis 
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Figure 38: Vibration, Procedure I, Category 4 - Truck/Trailer - Composite Wheeled Vehicle, Post Test Evaluation 
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Method 516.6 Mechanical Shock Test Methods  
 
Shock, Procedure IV - Transit Drop (MIL-STD-810G Method 516.6) 
 
Test Requirements The equipment shall not sustain any damage or deteriorate in functional performance during 

or after it has been exposed to the environment described in MIL-STD-810G. 
Test Procedure 

A. The test was performed on an unpackaged EUT.   
 
B. The EUT was subjected to drops heights specified below. 
 
C. The EUT was drop onto a 2-inch plywood backed by concrete. 
 
D. The EUT was dropped from a hand held method. 
 
E. A visual and functional inspection was performed after the test. 

 
Figure 39: Transit Drop Test Procedures 

Test Results: The EUT was compliant with this test requirement.   
 
Test Engineer(s): Ulugbek Nadjimov 
 
Test Date(s):  03/14/19 
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Figure 40: Shock, Procedure IV - Transit Drop, Pretest 1 
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Figure 41: Shock, Procedure IV - Transit Drop, Pretest 2 
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Figure 42: Shock, Procedure IV - Transit Drop, Setup 1 
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Figure 43: Shock, Procedure IV - Transit Drop, Setup 2 
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Figure 44: Shock, Procedure IV - Transit Drop, Setup 3 
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Figure 45: Shock, Procedure IV - Transit Drop, Setup 4 
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Figure 46: Shock, Procedure IV - Transit Drop, Setup 5 
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Figure 47: Shock, Procedure IV - Transit Drop, Setup 6 
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Figure 48: Shock, Procedure IV - Transit Drop, Setup 7 
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Figure 49: Shock, Procedure IV - Transit Drop, Setup 8 
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Figure 50: Shock, Procedure IV - Transit Drop, Setup 9 
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Figure 51: Shock, Procedure IV - Transit Drop, Setup 10 

 
 
 



 
   
LG Electronics, Inc.    
LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max   Test Data 
    
 

    
MET Report: ESL102896-MIL REV 1 © 2019, Eurofins MET Labs Page 59 of 64 
 
DOC-MIL100  8/24/2010 

 
Figure 52: Shock, Procedure IV - Transit Drop, Setup 11 
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Figure 53: Shock, Procedure IV - Transit Drop, Drop On Plywood, 1 

 
 
 



 
   
LG Electronics, Inc.    
LG Q60, LG K12 Prime, LG X6 2019, LG K50, LG K12 Max   Test Data 
    
 

    
MET Report: ESL102896-MIL REV 1 © 2019, Eurofins MET Labs Page 61 of 64 
 
DOC-MIL100  8/24/2010 

 
Figure 54: Shock, Procedure IV - Transit Drop, Drop On Plywood, 2 
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Figure 55: Shock, Procedure IV - Transit Drop, Post Test, 1 
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Figure 56: Shock, Procedure IV - Transit Drop, Post Test, 2 
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Test Equipment  
 

MET # EQUIPMENT MANUFACTURER MODEL LAST CAL. CAL DUE 
Test Name: Method 501.5, High Temperature 

2T4001 TEMP/RH CHAMBER H11 ESPEC   EPX-4H 22-May-18 22-May-19 
Test Name:  Method 502.5, Low Temperature 

2T4001 TEMP/RH CHAMBER H11 ESPEC   EPX-4H 22-May-18 22-May-19 
Test Name: Method 503.5, Temperature shock 

2T5566 Temp/RH Chamber (H3) THERMOTRON SM-32C 06/11/2018 06/11/2019 
2T5888 Temperature RH Chamber (H4) Thermotron SM32C; 2800; 923494 07/11/2018 07/11/2019 

Test Name:  Method 507.5, Humidity 
2T8226 Temperature/Humidity Chamber ESPEC EPX-4H 01/11/2019 01/11/2020 

Test Name: Method 514.6, Vibration  
2T5663 UD SHAKER SYSTEM UNHOLTZ DICKIE R24C See Note See Note 
2T5871 Shaker Control System LDS Dactron Laser USB 05/21/2018 05/21/2019 

Test Name: Method 516.6, Shock 
2T8179 PDT Drop Test System Lansmont Corporation PDT-56ED See Note See Note 

 
Note: Functionally verified test equipment is verified using calibrated instrumentation at time of testing. 
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