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About Us 
El-Zenouki Group is one of the leading manufacturers in Egypt in 

Kitchenware Industry. El-Zenouki group uses the best and latest 

production technologies worldwide. Also, El-Zenouki group uses the 

best raw materials cooperating with the largest companies in the 

world in this field which gave us a remarkable position in the 

Egyptian and international market. In the meantime, the status of El-

Zenouki group in these markets is increasing daily depending on the 

variety of its distinct products in addition to the high quality and 

competitive price of these products. 

 

El-zenouki Group is offering solutions in diverse areas with its 

extensive product range covering various types of Cookware, El-

zenouki Group has documented its quality through international 

certificates, El-zenouki Group aims  at  being  a significant competitor 

of global brands not only in Egypt but in the international area as 

well. 
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We aimed to make our products that favored by leading customers 

pure as water and registered our quality with international 

Certificates. 
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Metal Grade Tests 

» Material Composition Test Method 

 Stainless steel & Aluminum  
 

Handel & Knob Tests 

» Resistance to burning 

» Heat Resistance. 

» Resistance to torque   

» Bending strength  

» handle fatigue test 

» Thermal Hazard test 

» Adhesion 

» Boiling 

» Dishwasher 

» Scratch / Impact Resistance 

» Handles position with respect to cookware 

 

Non-Stick Based Surface Test 

» Boiling Water Adhesion 

» Salt Water Corrosion 

» Salt Spray Corrosion 

» DFT 

» Egg Release 

» Milk Release 

» Ketchup 

» Tiger Paw 

» LGA Abrasion 

» MEK 

» Detergent Resistance 

» Pencil Hardness 

Silicone Outer Surface Tests 

» Boiling Water Test on Direct Flame 

» Boiling Oil Test on Direct Flame 

» Adhesion Test 

» Detergent Resistance 

» Pencil Hardness 
 

General Performance Tests 

» Base stability under thermal Shock 

» Thermal Shock Test (for cladded utensils only) 

» Pouring test 

» Staining Test 

» Stability test 
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Test Method References 

 

 

a. ASTM D 4752 – 98 Standard Test Method for Measuring MEK Resistance of 
Ethyl Silicate (Inorganic) Zinc-Rich Primers by Solvent Rub. 

 

b. ISO 9773:1998 Plastics — Determination of burning behavior of thin 
flexible vertical specimens in contact with a small-flame ignition source. 

 

c. ASTM D 1005 – 95 Standard Test Method for Measurement of Dry-Film 
Thickness of Organic Coatings Using Micrometers. 

 

d. BS EN 12983-1:2000+A1:2004 Cookware. Domestic cookware for use on 
top of a stove, cooker or hob. General requirements. 

 

e. ASTM D4060 – 10 Standard Test Method for Abrasion Resistance of 
Organic Coatings by the Taber Abraser. 

 

f. ASTM B209M – 14 Standard Specification for Aluminum and Aluminum-
Alloy Sheet and Plate (Metric). 

 

g. Cookware manufacturing association engineering standard for cookware 
and bakeware. 

 

h. ASTM D 3359 – 02 Standard Test Methods for Measuring Adhesion by Tape 
Test. 

 

i. ASTM B117 – 11 Standard Practice for Operating Salt Spray (Fog) 
Apparatus. 

 

j. ASTM D 3363 – 05 Standard Test Method for Film Hardness by Pencil Test. 

 

k. IS 14756:2017 Stainless Steel Cooking Utensils — Specification. 

 

l. EC 1935/2004 Regulation Food Contact Materials.   
 

 

VI 
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Test Methods for Metal Grade 

Stainless Steel & Aluminum  
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Material Composition Test Method                                                                                             

Apparatus 

• Vulcan Expert Laser Induced Breakdown Spectroscopy (LIBS) technology. 

Reagents 

• Not required. 

Procedure 

• Power up the device. 

• Point and attach the detector side toward the sample. 

• Adjustable pre-burn function to clean the sample surface before making the 

measurement 

• Press the trigger bottom till you hear the end test sound. 

•  The instrument automatically detects the sample type and selects the right 

calibration eliminating the chance of user error. 

•  Typical detection limits between 0.02 % and 0.1% depending on the element and 

matrix. 
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Handle & Knob Test 
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Resistance to burning                                                                                             

Apparatus 

• Laboratory burner, ignition source P/PF2. 

• Clamp or Rigid Base. 

Reagents 

• Not Required. 

Procedure 

• Attach the cookware to the rigid base. 

• Position the burner, alight, with air hole closed, so that the tip of the flame just 

touches the underside of the end of the combustible part of the handle. 

 

 

 

• By means of the gas flow adjust the flame height to 30 mm ± 2 mm. Ensure that the 

air hole is closed throughout the test. 

• Expose the handle to the flame for 30 s ± 1 s, remove the flame and allow the 

handle to burn either until any flame self-extinguishes or for 15 s, whichever occurs 

first. Observe whether any molten or burning material falls from the handle during 

this period. 

• Measure and record the length of time the handle continues to burn following the 

removal of the flame. 

 

 

 

IMPORTANT: The environment of the test should be such that no deterioration or movement of the flame 

occurs. Also a facility should be provided for the extraction of any fumes immediately after the test. 
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IMPORTANT: A handle shall not melt or drip molten and/or burning material when tested in accordance 

with annex A. Any burning shall self-extinguish within 15 s of the removal of the flame. Once extinguished 

the handle material shall not spontaneously re-ignite. 
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Heat resistance                                                                                             

Apparatus 

• An air circulating oven capable of maintaining the set temperature ±2 °C. 

• means of measuring the duration of the test ±1 min. “ stop watch”  

Reagents 

• Not Required. 

Procedure 

• Bring oven to the required temperature. 

• Place the Sample to be tested in the oven. 

• Allow oven to return to the set temperature. 

• Start timer and maintain the oven at the required temperature for the specified 

time. 

• Remove test item, place on a dry surface and allow to cool to ambient temperature. 

• Visually examine the test item (reference distance 250 mm) for any damage. Record 

findings. 

 

 

IMPORTANT: All furniture designed to be attached to the main body of a product shall be free from cracks 

Purely decorative features, e.g. thermoplastic inlays or sleeves, are exempt from this requirement.. 
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Resistance to torque                                                                                             

Apparatus 

• Cookware Handle Torque Tester. 

• A lever 1 m long. 

• Digital Angle Gauge. 

• weight 1 kg ± 0,1 

Reagents 

• Not Required. 

Procedure 

• Firmly affix the test lever to the handle assembly under test at a point halfway along 

the length of the handle, ignoring any hanging loops or other devices which are not 

an integral part of the handle fabric. 

• Affix complete assembly to test rig and adjust until test lever is level. 

• Apply the test mass to left side of test lever, allow lever to stabilize for 30 s and note 

angular displacement. 

• Transfer mass to right side of test lever, allow to stabilize for 30 s and note angular 

displacement. 

• Check handle and fixing system and record any damage. 
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Bending strength                                                                                              

Apparatus 

• Bending Strength Tester. 

Reagents 

• Not Required. 

Procedure 

• Attach the cookware firmly to the rigid base so that the contacting face of the 

loading bar is 10 mm ± 1 mm from the end of the handle (see Figure D.1), ignoring 

any hanging attachment which is not an integral part of the handle.  

• Apply the load, gradually without shock, to the handle, until the load is supported or 

the fixing system fails. 

• Examine failed systems to ascertain cause of failure. 
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Handle fatigue test                                                                                              

Apparatus 

• Handle fatigue Tester. 

• Loading weights 

Reagents 

• Not Required. 

Procedure 

• Attach the cookware securely to the apparatus, as shown in Figure E.1, appropriate 

to the type and number of handles. Ensure that it sits flat on the table and that there 

is a gap of 1 mm between the cam and the follower when the cam is at its lowest 

point. 

• Place into the cookware a loading (W) equivalent to 1, 5 times the mass of water (V) 

at the capacity of the cookware. 

• Run the apparatus for the required number of cycles. After which, remove the 

cookware from the apparatus and examine and record any permanent damage to 

the handle or fixing system. 
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Thermal hazard test                                                                                              

Apparatus 

• Gas hob. 

• Digital thermometer  

Reagents 

• Tap water. 

• Oil with a flash point above 215 °C. 

Procedure 

• Center the utensil test with lid (if applicable) in position and with the contents 

specified in Table F.1 on the heat source indicated in Table F.2 positioned as shown 

in Figure F.1. 

• Ignite the gas and adjust until the periphery of the flame equals the base diameter of 

the utensil under test. For non-circular bases the diameter of the flame shall 

correspond with the largest circle included in the base. 

• Bring the contents to the temperature specified in Table F.1. 

• As soon as this temperature is reached, reduce the heat source to the minimum 

necessary to maintain this temperature. 

• After 30 min, note the temperatures at the points specified in Figure F.2  

• For the following materials, the maximum temperature shall not exceed: 

a) Metal 55 °C 

b) Plastics 70 °C 

c) Wood 89 °C 

d) Ceramic, glass, stone 66 °C.  
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Adhesion Test                                                                                             

Apparatus 

• Cross Hatch Cutter Adhesion Test Kit. 

• ASTM Tape | P 99 Tape. 

• Stove top. 

Reagents 

• Tap water. 

Procedure 

• Cut the coated surface with a sharp cutting tool by squares. 

• Take adhesion tape and cut it in size so it can cover the whole test area. 

• Press the adhesion tape of test area and apply more pressure using round edged 

cutter, pencil or eraser then after that rapidly pull the tape without any jerk. 

• Make evaluation according to ASTM D3359 or DIN 53151 and rating it as per below 

table Gt-0 is best and Gt-5 is worst. 

Surface Classification Description 

 

GT0 / 5B The edges of the cuts are completely smooth, none of the 
squares are detached. 

 

GT1 / 4B Small flakes of coating are detached at the intersections, 
less than 5% area is affected 

 

GT2 / 3B Coating fragments are detached alongside the cut and 
intersections. 5% to 15% area is affected. 

 

GT3 / 2B The coating fragments detached from the cuts and from 
the squares. 15% to 35% area is affected. 

 

GT4 / 1B The coating detached along the edges, intersections and 
squares as large ribbons. 35% to 65% area is affected. 

 

GT0 / 5B All of coating is almost detached. More than %65 of area is 
affected. 
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Boiling test                                                                                             

Apparatus 

• Stove top. 

• Conical flask. 

Reagents 

• Tap water. 

Procedure 

• Put one tablet of Finish Quantum Detergent into 1 liter of water and boil it on hot 

plate. 

• Put coated Bakelite piece into boiling water for 1 hour. 

• After one hour take a piece out of water and let it cool down to room temperature. 

• Check adhesion with nail manually when the test piece cools down. 

• Check the test piece for any discoloration or color difference against control piece. 
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Dishwasher Test                                                                                             

Apparatus 

• Dish washer. 

Reagents 

• Not required. 

Procedure 

• Put coated Bakelite handles into dishwashing machine and perform 65 standard 

washing cycles as per program. 

• Check the test piece for any defect, discoloration or color difference against 

standard piece. 

 

 

 

 

 

 

 

          

IMPORTANT: Since dishwasher test takes quite a time, boiling water test can be used as reference. 
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Scratch/ Impact Resistance                                                                                         

Apparatus 

• Not required. 

Reagents 

• Not required. 

Procedure 

• During the production and transportation processes, coated Bakelite’s can chafe 

with each other or they can have a friction with packages etc. 

• It is very difficult to stimulate this kind of situations in laboratory. 

• But we can use our thumbnail to scratch the surface or we can hit two Bakelite 

pieces to each other. 

• Check for any deformation or deterioration of the coating from surface after every 

two tests. 

Impact Resistance                                                                                             

Procedure 

• A handle assembly shall withstand an impact mass equal to one half of the mass of 

the empty item of cookware or 500 g, whichever is less subject to a minimum mass 

of 250 g, and a knob assembly, an impact mass of 250 g when tested without visible 

failure of, or damage to, any part thereof and without permanent distortion or 

permanent loosening of the fixing system. 
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Handles position with respect to cookware                                                                                             

Apparatus 

• Calipers. 

Reagents 

• Not required. 

Procedure 

• Cookware is filled to capacity with water, the handle shall be positioned above the 

center of gravity. For shallow items, there should be a minimum clearance of 1 

3/16” (30mm) between the handle and the horizontal projection of the base of the 

item of cookware at a point halfway along the handle assembly. In the case of side 

handles, the measurement is taken at the lowest point, where they are normally 

grasped. Items intentionally designed to be reversible such as waffle irons and flat 

griddles are exempt from this section. 

 

• The mass of a handle shall be such that the cookware is stable when placed empty, 

and without any lid, on a level surface. Knobs shall be positioned so as to provide 

ease of movement and/or maximum stability to any removable section or lid during 

and after its removal. It shall not be possible to contact a heated surface of the 

cookware in using the knob for its normal purpose. 
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Abrasion                                                                                              

Apparatus 

• Abrasion tester- At-380. 

• Scotch-Brite™ Hand Pad 7447 | 3M. 

Reagents 

• 10% detergent solution. 

Procedure 

• 10% detergent solution is poured onto the surface to be tested. 

• The scouring sponge (3M 7447 – 7x3 cm) is placed under the equipment and 3 kg 

weight is loaded on the top. 

• The temperature is set to 60⁰C and machine is started. 

• The scouring sponge is reversed every 250 cycles and the scouring sponge is 

changed in every 500 cycles. 

• When the aluminum surface is visible at 10% of the scanned surface, the test is 

terminated and total number of cycle is recorded 

 

 

 

          

         IMPORTANT: The of abrasion must be compared only the parameters are the same. 
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Boiling Water Adhesion                                                                                             

Apparatus 

• Cross Hatch Cutter Adhesion Test Kit. 

• ASTM Tape | P 99 Tape. 

• Stove top. 

Reagents 

• Tap water. 

Procedure 

• Water is boiled for 30 minutes. 

• After 30 minutes, coated surface is drawn with the help of scalpel/curved knife 

according to quadrature method. 

• Adhesive tape is placed on the squares and it is pressed firmly to prevent air gap 

underneath. 

• Adhesive tape is pulled rapidly at once with upward force. 

• This process is performed for 5 times in different directions (vertical, horizontal, 

diagonal) to determine the degree of adhesion. Adhesion degree is evaluated 

according to ASTM D-3359 (5B – Best | 0b - Worst) or DIN 53151 (GT - Best | GT5 - 

Worst). 
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Surface Classification Description 

 

GT0 / 5B The edges of the cuts are completely smooth, none of the 
squares are detached. 

 

GT1 / 4B Small flakes of coating are detached at the intersections, 
less than 5% area is affected 

 

GT2 / 3B Coating fragments are detached alongside the cut and 
intersections. 5% to 15% area is affected. 

 

GT3 / 2B The coating fragments detached from the cuts and from 
the squares. 15% to 35% area is affected. 

 

GT4 / 1B The coating detached along the edges, intersections and 
squares as large ribbons. 35% to 65% area is affected. 

 

GT0 / 5B All of coating is almost detached. More than %65 of area is 
affected. 
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Salt Water Corrosion                                                                                              

Apparatus 

• Stove top 

Reagents 

• Tap water 

• NaCl 

Procedure 

• 10% salt-water solution is prepared. 

• Half of the cookware is filled with salt-water solution and started to heat. 

• When water is boiled, it is kept at the constant temperature for 8 hours. 

• Water level is checked hourly. If level decreases, water is added. 

• After 8 hours, hot plate is turned off and stayed at room temperature for 16 hours. 

• Then cookware surface is washed with water and dried. 

• Cycle is repeated to observe at which stage the surface is blistered and deformed. 
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Salt Spray Corrosion                                                                                              

Apparatus 

• Salt Spray Chamber HD-E808-90A 

Reagents 

• Distilled water 

• NaCl 

Procedure 

• Connect the power line and air pipe to the back of machine. 

• Connect the water pipe to inlet, otherwise cannot normal running .The machine have 

automatic add water devices, if no water pipe instead of manual water device. 

★ Note that cover the test chamber carefully avoid damages. 

• Following the previous page to complete connection of drainpipe and exhaust pipe. 

• Add the water to plate position in seal tank, deployment of test solution. 

a) Modulation: prepare 9.5kg pure distilled water, test the PH value whether 

between 6.5 to 7.2. 

b) Add a litter glacial acetic acid if the PH value greater than 7.2. 

c) Add a litter sodium hydroxide if the PH value less than 6.5. 

(above the b, c step general use the pure water, do not need test.) 

d) Add 500g sodium chloride (NaCl). Stir. 

• Put the salt water into bottle of salt solution, the salt water will enter into the preheat 

sink automatically, economy 15 liters, 30 liters of standard. 

• Put the specimen on shelf. 

★ the tilting according to required standard, such as the standard specimen 

(130×70 mm) can be inclined 15 degrees to 30 degrees. 

• Set the test temperature 

★According to the require standard (button“∨”reduce, “△”increase) 

a) Salt test: chamber temperature 35℃ 

Saturated air barrel temperature 47℃
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b) corrosion test: chamber temperature 50℃ 

Saturated air barrel temperature 63℃ 

• set the time: 0.1S-9999HR 

(H: hour M: minute S: second “Button”＋”increase “－”reduce) 

• Press the power button, preheat the temperature to setting temperature. 

• Press the spray 

a) Open the air value in the front of compressor, adjust the pressure to 

2kg/cm2 first pressure. 

b) Adjust the regulator to 1kg/cm2, the pressure value can see from the 

pressure gauge, secondary pressure. 

• Press the timer, record the test time. 

• Press the de-fog at the controlling panel to removing the fog existing in the test room, 

after test finished. 

• Close the switch by order when test is completed. 

• Please refer to the table to determine processing dysfunction if meet abnormal test 

case 

• Wear clean gloves to operate test machine. 
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Dry Film Thickness “DFT”                                                                                            

Apparatus 

• Thickness Gauge Mini-Test 650 

Reagents 

• Not Required 

Procedure 

• Place the sensor to aluminum surface base for zero value. 

• Place the sensor to sample and record the reading in different positions. 
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Nonstick test -Egg Release                                                                                            

Apparatus 

• Thermometer. 

• Stove top. 

Reagents 

• Egg. 

Procedure 

• Cookware temperature is set to 160C. 

• When the temperature reaches 160 - 170°C, the egg which is kept at room 

temperature is broken into the cookware slowly. 

 

• Cook the egg for three minutes and check if it is easily taken out with spatula from the 

surface and evaluate the results. 

• Repeat the test five times and observe how many times the surface passes the test. 

 

 

 

 

 

 

 

IMPORTANT: Temperature values must not exceed 200 - 210C. 

 

 

ATTENTION: Temperature control must be provided with an infrared thermometer during the whole test. 
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Non-stick Milk Release                                                                                              

Apparatus 

• Thermometer. 

• Stove top. 

Reagents 

• Milk. 

Procedure 

• Cookware is filled with milk that will cover the surface. 

• The temperature of the cookware is kept between 180-200°C until the milk is burned 

and its color is returned dark brown. 

• Then the cookware surface is washed with water and it is observed if the milk layer 

can be easily removed or not. 
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Non-stick Ketchup Release                                                                                           

Apparatus 

• Thermometer. 

• Stove top. 

Reagents 

• Ketchup. 

Procedure 

• Cookware is filled with ketchup that will be 2-3 cm above the surface. 

• Ketchup is heated for 8 hours. After 8 hours, hot plate is turned off and stayed at room 

temperature for 16 hours. 

• Then cookware surface is washed with water. 

• Cycle is repeated to observe at which stage the surface is blistered and deformed. 
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Tiger Paw                                                                                           

Apparatus 

• Tiger Paw machine. 

• Ball-point pens. 

Reagents 

• Not Required. 

Procedure 

• Cookware is placed on Tiger Paw machine and ball-point pens are fixed on the rotating 

part of device. Machine temperature is set at 200°C. 

• Timer of cycle is set to 15 minutes for each in clockwise direction and in counter 

clockwise direction. 

• Machine is started and the deformation on the surface is observed after every 30 minute-

cycle. 

 

• Cycle time is recorded until the aluminum surface to be appear which shows the coating 

performance. This test simulates the surface damage caused by using of metal equipment 

in the kitchen. 

 

 

 

IMPORTANT: Dry film thickness of surface must be measured. The bottom of the cookware must be flat to 

be placed completely on device. 
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LAG Abrasion                                                                                           

Apparatus 

• Shaker. 

• Tab. 

• Aluminum Oxide 

Reagents 

• Not Required. 

Procedure 

• Inner surface of the cookware is divided into 4 equal parts. 3 parts should be covered 

with strong tape, the remaining part will be exposed to test. 

• Cookware is fixed on the test machine and the mixture of water, quartz and steel ball are 

poured into cookware. 

 

•  The machine is started by setting timer to 15 minutes and speed to 300 RPM. After first 

period is completed, tape is removed from one of the three parts that covered at the 

beginning. 

• When the second period is completed, tape is removed from one of the two remaining 

covered parts. Then the machine is started again. 

• All parts which are exposed to abrasion during 45, 30, 15 minutes and the one which is 

stayed covered and not exposed to abrasion during test are cleaned with water and 

detergent. 

• Then milk test is performed on the whole cookware surface. As a result of the test, 

cookware surface is evaluated according to release, stain and deformation. 

• This test which requires circular mixture device simulates the performance of the coated 

surface in daily kitchen usage. 

 

IMPORTANT: Dry film thickness of surface must be measured. The bottom of the cookware must be flat to 

be placed completely on device. 
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Resistance to Solvents                                                                                              

Apparatus 

• Not required. 

Reagents 

• Methyl ethyl Ketone. 

Procedure 

• Take a white cotton piece and soak in to Methyl Ethyl Ketone (MEK). 

• Rub the cotton piece using two fingers on the test piece surface back and forth one 

cycle. Continue till cycles till the surface for any deformation, gloss reduction, 

softening or color change. 

• Note down number of cycles as final result. 
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Resistance to Detergent                                                                                             

Apparatus 

• Stove top. 

Reagents 

• Detergent. 

Procedure 

• Put one tablet of Finish Quantum Detergent into 1 liter of water and boil it on hot plate. 

• Put coated test piece into boiling water for one hour. 

• After one hour take the piece out of water and rinse it with cold tap water. 

• Check test piece for adhesion manually, film softening, color change, blistering etc. And 

rate the performance. 

Pencil Hardness                                                                                             

Apparatus 

• Pencil hardness tester. 

Reagents 

• Not required. 

Procedure 

• To determine the surface hardness, pencils with standard hardness are used. (SOFT) 6B-

5B-4B-3B-2B-B-HB-F-H-2H-3H-4H-5H-6H (HARD). 

(SOFT) 6B - 5B - 4B - 3B - 2B – B – HB – F – H - 2H - 3H - 4H - 5H - 6H   (HARD) 

• The hardness level one before the one that leaves a permanent mark on the surface is 

defined as pencil hardness. (ASTM D 3363) 
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Surface Tests 
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Direct Flame Boiling Water Test                                                                                             

Apparatus 

• Thermometer. 

• Stove top. 

Reagents 

• water. 

Procedure 

• Fill the pan or pot with water until 2 cm empty space left to top and put on the stove 

at high flame for one hour. 

• While evaporation happens, add water if the water level decrease. ( 3-5 times in an 

hour) 

• After one hour take the pan/pot from stove and turn upside down and check for any 

flame marks, paint softening or any coating area remove from the surface. 
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Boiling Oil Test on Direct Flame                                                                                             

Apparatus 

• Thermometer. 

• Stove top. 

Reagents 

• Oil. 

Procedure 

• Add 3 cm oil inside of the pan or pot and put it to the stove at high degree. 

• When the liquid oil starts boiling (approx. 300°C) put peeled potatoes to pan/pot. 

When the potatoes fry and at next stage when it turns color to the black turn off the 

stove. 

• After cooling take out oil inside of the pan/pot and check for any flame marks, 

softened paint or any coating area that removed from the surface. 
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Resistance to Solvents                                                                                              

Apparatus 

• Not required. 

Reagents 

• Methyl ethyl Ketone. 

Procedure 

• Take a white cotton piece and soak in to Methyl Ethyl Ketone (MEK). 

• Rub the cotton piece using two fingers on the test piece surface back and forth one 

cycle. Continue till cycles till the surface for any deformation, gloss reduction, 

softening or color change. 

• Note down number of cycles as final result. 
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Adhesion Test                                                                                             

Apparatus 

• Cross Hatch Cutter Adhesion Test Kit. 

• ASTM Tape | P 99 Tape. 

• Stove top. 

Reagents 

• Tap water. 

Procedure 

• Water is boiled for 30 minutes. 

• After 30 minutes, coated surface is drawn with the help of scalpel/curved knife according 
to quadrature method. 

• Adhesive tape is placed on the squares and it is pressed firmly to prevent air gap 
underneath. 

• Adhesive tape is pulled rapidly at once with upward force. 

• This process is performed for 5 times in different directions (vertical, horizontal, diagonal) 
to determine the degree of adhesion. Adhesion degree is evaluated according to ASTM D-
3359 (5B – Best | 0b - Worst) or DIN 53151 (GT - Best | GT5 - Worst). 
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Surface Classification Description 

 

GT0 / 5B The edges of the cuts are completely smooth, none of the 
squares are detached. 

 

GT1 / 4B Small flakes of coating are detached at the intersections, 
less than 5% area is affected 

 

GT2 / 3B Coating fragments are detached alongside the cut and 
intersections. 5% to 15% area is affected. 

 

GT3 / 2B The coating fragments detached from the cuts and from 
the squares. 15% to 35% area is affected. 

 

GT4 / 1B The coating detached along the edges, intersections and 
squares as large ribbons. 35% to 65% area is affected. 

 

GT0 / 5B All of coating is almost detached. More than %65 of area is 
affected. 
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Resistance to Detergent                                                                                             

Apparatus 

• Stove top. 

Reagents 

• Detergent. 

Procedure 

• Put one tablet of Finish Quantum Detergent into 1 liter of water and boil it on hot plate. 

• Put coated test piece into boiling water for one hour. 

• After one hour take the piece out of water and rinse it with cold tap water. 

• Check test piece for adhesion manually, film softening, color change, blistering etc. And 

rate the performance. 

Pencil Hardness                                                                                             

Apparatus 

• Pencil hardness tester. 

Reagents 

• Not required. 

Procedure 

• To determine the surface hardness, pencils with standard hardness are used. (SOFT) 6B-

5B-4B-3B-2B-B-HB-F-H-2H-3H-4H-5H-6H (HARD). 

(SOFT) 6B - 5B - 4B - 3B - 2B – B – HB – F – H - 2H - 3H - 4H - 5H - 6H   (HARD) 

• The hardness level one before the one that leaves a permanent mark on the surface is 

defined as pencil hardness. (ASTM D 3363) 
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Base stability under thermal Shock                                                                                            

Apparatus 

• Stove top. 

Reagents 

• Not required. 

Procedure 

1. Measure and record the cold state base concavity of the product under test. 

2. Adjust heat setting to give a stabilized temperature of (350 ± 25) °C. 

3. Place the empty test piece on the heated source and allow to reach (200 ± 5) °C, 

measured on the interior base of the cookware. 

4. On reaching temperature, place the cookware on wooden block and pour an amount 

of water at (20 ± 5) °C, equal to 50 % of the capacity, into it within 5 s. 

5. Leave the cookware on the wooden block for 30 s. 

6. Remove cookware from block and cool down to (20 ± 5) ºC by immersing in water. 

7. Repeat steps 3 to 6 for 4 more cycles. 

8. Measure and record the base concavity. 

9. Repeat steps 3 to 8 until the individual differences between three consecutive 

concavity measurements are less than 0, 03 mm or until a total of 40 thermal shocks 

have been completed, whichever is first. 

NOTE the heat source should remain active throughout the test. 
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Thermal Shock Test (for cladded utensils only)                                                                                         

Apparatus 

• Oven. 

Reagents 

• Not required. 

Procedure 

• The utensil body only shall be kept in an oven to attain a temperature of 275 ºC (+25/–0 

ºC). Thereafter the utensil shall be removed and dipped immediately in water maintained 

at room temperature. This process shall be repeated three times and at the end of the 

process the deposited layer/cladding shall not show any sign of peeling off or coming off. 

Pouring test                                                                                         

Apparatus 

• Device move its horizontal axis at 6 degrees per second. 

Reagents 

• Water. 

Procedure 

Clean the article under test to remove any grease or oil. Rinse thoroughly to remove all traces 

of detergent and dry.  

Affix cookware under test to the apparatus.  

Fill cookware with water to its usable capacity. 

Operate apparatus at 6 °/s until half its contents have poured away. Observe the action and 

note any dribbling. 

Return cookware to its original position at 6 °/s. Note any dribbling. 
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Staining Test                                                                                         

Procedure 

• The surface of the utensil shall be thoroughly washed with hot soapy water. Thoroughly 

rinse and then degrease the test specimens in acetone or methylated spirits, then wiped 

using a soft cloth. The utensils, when dipped for 16 h in each of the following solutions 

maintained at 60 ± 2ºC temperature, shall not show any sign of staining after removal 

from the solutions at the end of above period: 

a) Ten grams of glacial acetic acid (99 percent) dissolved in distilled water to make 

100 ml; and 

b) Five grams of pure sodium chloride dissolved in distilled water to make 100 ml. 

 

Stability Test                                                                                         

Apparatus 

• Not required. 

Reagents 

• Not required. 

Procedure 

The product shall be stable when placed empty without the lid on a 5° inclined surface in 

the least favorable position, except for products whose intrinsic design features preclude 

them from complying with this requirement, e.g. certain woks. 
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