[image: image1.wmf]
STERLING
[image: image2.wmf]
PERFORMANCE REPORT

SECURISTYLE LTD
Kingsmead Industrial Estate, Princess Elizabeth Way, Cheltenham, Gloucestershire. GL51 7RE

Tel: (+44) 01242 221200  Fax: (+44) 01242 234034  Website: www.securistyle.co.uk
COMPANY CONFIDENTIAL

DATE : 18 January 2002

SUMMARY

This report helps to demonstrate that the Sterling range is a world leader in the commercial market for heavy duty hinges.

The Sterling range has been thoroughly tested to the limits of the hinge specification against various international standards. The results of the tests demonstrate that the Sterling range is a world leader in the commercial market when tested to recognised international standards, giving Securistyle’s customers a wide range of durable, heavy duty hinges.

Securistyle’s customers can be confident that they are getting a market proven hinge range which is unrivalled in the market place, with a 10 year guarantee (available on request).

Securistyle also have a Sterling Salt Spray Comparison report.  This report has photographic evidence of Securistyle’s products in comparison with other products in the market after being exposed to BS7479:1991.  The Salt Spray report can be obtained through Securistyles sales department.

It may also be possible to give concessions on the windows in excess of the weight or size specification for each hinge, dependant on circumstances of application.

In these cases, permission must be gained from Securistyles Technical department prior to manufacture.
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1.0 INTRODUCTION
Sterling has been developed to produce a range of hinges which are high quality, durable and reliable.

The Sterling range is designed for the commercial market which covers the heavier vent weights from 34.5 Kg to 150 Kg.  This report demonstrates that the Sterling has undergone a wide range of testing to the most rigorous criteria available to the market.

Securistyle have recognised the various international standards and selected the most stringent elements to produce Securistyle’s own test procedure (See Appendix 6.1) and applied them to the Sterling hinge.  This testing criteria gives Securistyle the confidence that their hinges meet and surpass the most stringent testing standards available.

Please note that throughout this report the diagrams are of side hung windows. The same tests apply to top hung windows the only difference being the opening orientation of the window.

2.0 MECHANICAL TESTING
This report covers the test procedures and results for the Sterling hinge range.

Securistyle has taken sections from the following four international standards, and derived Securistyle’s own standard.

British Standard:

BS6375:Part 2:1987





Performance of Windows





Specification for Operation & Strength Characteristics

American Standard:
AAMA 904.1-87





Voluntary Specification for Friction Hinges in Window Application

French Reference:

NF P 20-501





Method of Testing Windows





NF P 20-302





Characteristics of Windows

Singapore Standard:
SISIR 212:1988





Specification for Aluminium Windows

All products used for testing were manufactured by Securistyle Ltd.  The products were installed prior to test in accordance with maintenance instructions issued with the products.

Each pair of hinges tested have their results documented individually in the Appendix.

3.0. TEST PROCEDURE
3.1 Operation of Vent

Once the hinges have been successfully installed onto the sash and frame it is important to make sure that the sash opens to its maximum opening angle, and then closes with a smooth unhindered operation.

3.2 Operating Forces
The following Standards were considered:-

British Reference: 

BS6375:Part2:1987



       

Section A.3., Test 2, Ease of Movement of Sash

French Reference: 

NF P 20-302

Section 5.4.2.1., Load Necessary to Cause Movement of the Vent

The British Standard refers to a maximum operating force of 80N and the French Standard requires a force between 50N and 130N.

The test is subjective as the amount of operating force can be dictated by means of adjusting the friction slider.
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3.3 Release of Jammed Hinge
This test is referred to in the following standards:

British Reference: 

BS6375: Part 2: 1987



     

Section A.6., Test 5, Release of Jammed Hinge

American Reference:
AAMA 904.1-87





Section 5.4., Load Test

French Reference:

NF P 20-501 & NF P 20-302





Section 5.4.1., Resistance to Buckling

The French standard is considered to be the most severe and therefore was adopted.  The following illustration (Fig. 2) shows the test carried out.  The hinge slider is blocked so that the longest link is perpendicular to the sash or max. opening is achieved.  A force of 350N is then applied from the centre of the outer edge of the sash in the direction of closing.  Pass criteria for this test is no visual damage to the product.
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3.4 Release of Jammed Sash
This test is referred to in the following standards:

British Reference:

BS6375:Part 2: 1987





Section A.5., Test 4, Release of Jammed Sash

Singapore Standard:
SISIR 212:1988

The sash is blocked in one corner to prevent the sash from opening.  A force of 300N is then applied to the opposite corner for 5 seconds in the direction of opening.

If there is no visual damage then the hinge has passed the test.

3.5 Strength of Restricted & Maximum Opening Stops
This test is referred to in the following standards:

British Reference:

BS6375:Part 2: 1987

Section A.7., Test 6, Strength of Restricted & Max Opening Stops

French Reference:

NF P 20-501





Section 5.3.2.5.,

Singapore Standard:
SISIR 212:1988

The sash is opened to the restricted opening position (if applicable) and a force of 600N is applied for 5 seconds in the opening direction.  The above test is then repeated for the maximum opening stop position but with a force of 200N.

The pass criteria is for the sash to operate after the force is removed.
3.6 Endurance Testing
French Reference : 
NF P 20-501



       

Section 5.3.2.5., Endurance Test

American Reference : 
AAMA 904.1-87





Section 5.3.2.5., Endurance Test

Singapore Standard : 
SISIR 212:1988



          

Endurance Test

It is also commonly recognised in the UK that 30,000 cycles of the ‘unofficial’ industry standard for endurance.

The above standards refer to the hinge being cycled 7,000, 8,000 and 50,000 times respectively.

The hinges are attached to the window system with fixings and a light oil, such as, 3-in-1 oil is applied to each pivot point before commencement of the test.

The hinge is operated to its maximum opening angle and then fully closed.  This operation is stopped at regular intervals of 6000 cycles to assess the performance.

The performance of the hinge is measured by comparing operating forces and inspecting the general condition of the hinge.  The weather seal loss and vent drop is then taken into account ( see section 3.7 & 3.8 ).
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3.7 Weatherseal Gap 
American Reference:

AAMA 904.1-87



Sections: 

5.5.2., Zero Reading





   
5.5.4., Final Reading





   
5.7.2., Acceptance Criteria

The above test was used with measurements taken at regular intervals during the endurance test.

The American Standard refers to there being an average of 1.52mm of weather seal loss allowed over 8000 cycles.

Securistyle have taken this 1.52mm and applied the limit over 30,000 operations of the vent.

3.8 Vent Drop
The vent position with respect to the outer frame was measured vertically at regular intervals.

The purpose of the test is to determine the amount of vent drop and therefore loss of weather seal throughout the expected life of the hinges.

The test allows 7mm of drop on a side hung window at the maximum opening position, and 1mm on a top hung window in the closed position.
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X = 7mm MAX VENT DROP ALLOWED
3.9 Resistance to Accidental Loading
The following standards refer to accidental loading:

British Reference:

BS6375:Part 2:1987





Section A.8., Test 7, Resistance to Accidental Loading

American Reference:
AAMA 904.1-87





Resistance to Accidental Load

French Reference:

NF P 20-501 & NF P 20-302





Resistance to Accidental Load

A load of 500N is applied vertically downwards for 5 seconds to the furthest bottom corner of the fully opened sash.  The above test is repeated with a load of 1000N for 1 minute.

There has to be no visual damage at 500N for a successful test.  A pass at 1000N allows there to be distortion to the hardware and / or window as long as the window supports the load.
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4.0 TEST RESULT
4.1 Sterling Results

The following table is a brief summary of product and tests which have been completed.  A () represents a successfully completed test.  It must be noted that each test carried out has taken place so that the hinges have been tested under the most severe conditions.

The () indicates tests which have not been carried out at this time.  Performance of these sizes can be read across from other sizes in the range.

Sterling Matrix

Hinge Code
NFP

7000
AAMA

8000
TP001

30,000
SISIR

50,000
BS.6375








ST10






ST12






ST16






ST22






ST26






STS10






STS16






Each test takes place in the Securistyle Test Laboratory and is witnessed by the Project Engineer and Test Engineer.

4.1.1 Test Parameters
Each hinge is tested to a set of parameters which are listed in the Matrix below.

Sterling Size & Weight Chart

Hinge Code
Max. Vent Weight (Kg)
Min. Vent

Height (mm)
Max. Vent

Height (mm)
Max. Vent

Width (mm)
Opening Angle (+/-2.5º)

ST10
37
267
635
-
50°

ST12
45
635
787
-
50°

ST16
55
787
1,090
-
50°

ST22
75
1,090
1,500
-
45°

ST26
100
1,270
2,000
-
20°



Width




STS10
38
300
-
660
85°

STS16
47
450
-
838
90°

4.1.2 Sterling Test Conclusions
The test results demonstrate that the Sterling range is a well tested and a durable hinge range when tested in the worst case conditions. See Appendix 6.2 for a section of Sterling test reports.


5.0 Conclusions

The testing standard in this report is designed to test the hinge to its maximum limits.

From the results shown in this report Securistyle’s customers can have every confidence that the hardware they are buying has passed all of the claimed criteria.

The thorough testing of the hinge ranges enables Securistyle to give its customers a 10 year guarantee.

6.0 APPENDIX

6.1. 
Securistyle’s Test Standards

6.2. 
Sterling Test Reports

Test Procedures and Standards Summary

All internal testing carried out under Securistyle’s BS EN ISO 9001 accredited systems

Test Procedures/ Relevant Standards
Description
Pass/Fail
Conforming Products

TP-001

Also

AAMA 904.1-87

(USA Std)

SISR212:1988 (10.12)

(Singapore Std)

NFP-20-302 & 501

(French Std)


Hinge Endurance Testing
Endurance Test:

The maximum weight and size vent is  specified  for the relevant hinge.  The vent is operated through a minimum of 30,000 cycles (except where otherwise stated)

50,000 cycles are necessary to comply with the requirements of SISR212:1988 (Singapore Std) with  no visible damage to hardware.

Weatherseal Gap:

A force of 111N is applied to the corner of the  vent to measure weather seal gap.

Vent drop (side hung):

Vent is fully opened - the distance from  underside corner of vent to floor is measured
Acceptance Criteria:

A minimum of 30,000 cycles (unless otherwise stated) must be completed with hinge still functional.

Maximum of 1.52mm increase from initial (0 cycles) gap.

Maximum of 7mm drop from initial (0 cycles) position.
All Defender hinge variants Vector

Sterling

Senator

President.

TP-002

BS6375 Part 2 1985

SISR212:1988 (10.7)
Static Load Tests
Ease of Movement of Sash:

The force necessary to fully open and close the vent is measured.

Release of Jammed Sash:

Vent is blocked in one corner to prevent opening and a force of 300N applied for 5 seconds in the direction of  opening.

Release of Jammed Hinge:

The slider  is blocked  so that the hinge cannot close and a minimum force of 200N is applied in the direction of closing.

Strength of restricted and Maximum Opening Stops:

The vent is opened to the restricted  open stop position (if applicable).  A force of 600N is applied for 5 seconds in the opening direction.  The above test is repeated for the maximum opening stop position but with a force  of 200N.

Resistance to Accidental Loading:

A load of 500N is applied vertically downwards for 5 seconds to the furthest bottom corner of a fully opened vent.

The above test is repeated with a load of 1000N for 1 minute.
Acceptance criteria:

Initial opening - 80N max

Sustained movement - 60N max.

No visual damage.

No visual damage.

Able to operate after forced removed.

No visual damage

Able to operate after force removed.

No visual damage

No visual damage at 500N  Permanent distortion and detachment of hardware permitted at 1000N provided window supports load.
As above.

TP-003

BS7179:1991

ISO9227:1990

ASTMB 117-95
Neutral Salt Spray  Test

Hardware is exposed to a salt solution comprising of a clean air of controlled pressure, temperature and humidity.  Corrosive effects recorded at intervals of 72, 96, 150, 360, 500 hours
Acceptance criteria:

Ferritic hardware - 72 hours test without visual or functional corrosion.  Austenitic hardware - 500 hours with no functional  corrosion.
As above +  all  handles and shootbolt.

TP-003

(exceeds)

BS6462:1985
Testing of Espagnolette/ Cockspur Handles
Endurance Cycle Test:

Handle is tested to 25,000 operational cycles.  A constant force of 40N is applied to the handle striker.

Lock Endurance Cycle Test:

Lock is subjected to 5,000 operational cycles
Acceptance criteria:

Fully operational with minimal wear on handle.

Fully operational with minimal wear on key/lock
Merlin

Viscount.

6.2 Sterling Test Reports
Securistyle Limited
Engineering Department

Test Report

CC:

G Stratford



A Birt

Date:

16 December 1993

Product
10” Senator Sterling (ST10)(Geometry Issue F)



Full Opening Angle 50°

Ease of Movement of Sash:-


Opening Force
Closing Force
At minimum vent height 10.5”


65 - 53N


38 - 15N

At maximum vent height 25”


43 - 129N


36 - 0N











      (Self Closes 











       from more 











       than 40°)

Friction added at maximum size to

stop self closing




43 - 154N


85 - 15N

Static Tests:-




Results


Remarks
AAMA904.1-87 5.4 Load Test 50lb-f

Pass



-

for 10 seconds applied with both shoes

blocked 

BS6375 Pt.2 Test 4 Release of jammed
Pass



-

sash (300N) for 5 seconds

BS6375 Pt.2 Test 5 Resistance to

Pass


         Taken to obstructed stay track (block shoe) 




         500N with

         no failure

Class A (300N) for 5 seconds

BS6375 Pt.2 Test 6 Strength when

Pass



-

fully opened (200N)

Using the restricted device at 7°

Pass



-

600N for 5 seconds was applied

NFP 20-501 & NFP 20-302 Section 5.4.1,
Pass



-

Resistance to Buckling 350N for 5 seconds

 similar to BS6375 blocked shoe.

Static Tests:- continued









Results

Remarks
A: NFP 20-302 & NFP 20-501 Section 5.4.2.2

Pass


-

Opening stops or catches 500N for 5 seconds

similar to BS6375 restricted opening hinges.

Tested at 50° (500mm opening)

B: NFP 20-302 & NFP 20-501 Section 5.4.2.3

Pass


-


Resistance to travel limited stops.  1000 force for

60 seconds applied to top of sash when opened.

Cycle Testing
AAMA 904.1 - 87 5.5 Cycling test

8,000 cycles

Applying 111N force to both upper


Pass

Reading to be

corners and measure the average gap caused by


no more than

wear = 0.41mm


1.52mm to pass





30,000 cycles (Internal testing criteria) 
Pass

Reading to be

Measured average reading  0.68mm


no more than 











1.52mm to pass

Conclusions

The 10” Senator Sterling passed all tests satisfactorily.  The geometry has been dictated by the requirements of restricting to 15° by the use of the sliding top.  If the self closing was reduced by lowering the vent, then access to the screw hole at the 15° (4” opening) restriction would not be possible, due to the 2nd link obstructing screw hole.

This geometry was approved by Doug Adams of Bronzecraft on his visit to Securistyle (27/28th September 1993), at both maximum and minimum sizes.

SECURISTYLE LIMITED
TECHNICAL DEPARTMENT

DATE: 11/04/97

TEST REPORT
STR1251
Subject:
Endurance and static load tests on ST16 stays with centre hole in 3rd link oversize.

“ Whilst every care is taken in ensuring that the results stated are accurate at the time of testing, they should be regarded as a screen test only and should not be relied upon for legal purposes.  The test results apply only to the item tested and do not infer compliance of other items of the same description whether from the same batch or otherwise.”

Introduction

This report covers endurance and strength testing to SISIR 212 section 10.2.2 (operation and strength) of Securistyle Sterling 16” top hung friction stays built with C6111 third links supplied with centre rivet hole diameter oversize.  BY 0 ‘ 11 MM A.T.L.

Results

SISIR 212 section 10.12 Endurance of fastener or hardware test
Dummy vent of size:


1090 mm W x 55 Kg

Cavity size:




16.5 mm

No. Cycles
Weatherseal loss average
Forces to open
Forces to close

0
0 mm
20 - 111
98 - 100

30,000
1.09 mm
9 - 76
56 - 0

40,000
2.04 mm
8 - 93
99 - 10

50,000
2.44 mm
10 - 89
122 - 0

Passed test

SISIR 10.7 - 10.11 (BS6375 pt.2) strength tests.
T4. ( 10.8.2 ) Release of jammed sash

-

Pass

T5. ( 10.9 ) Blocked shoe (3rd link at 90°)
-

Both stays passed 










class A 300N.

T6 ( 10.10) Max opening stop strength

-

Pass

Comments

Weatherseal failed at 40,000 cycles, maximum allowable loss = 1.52 mm, according to TP001 internal endurance standard, however SISIR appendix D9 states that after 50,000 cycles no visible damage shall be sustained to the Hardware.  The weatherseal loss was caused by a loose point on the right hand stay only, which lost 3.02 mm compared with 1.06 mm on the LH stay at 40,000 cycles.

The Rivets in the oversize 3rd link holes were noticed to allow 1 - 2 mm of free play, however this was not noticeable when the stays were under load and the rivets remained undamaged with full and complete roll after 50,000 cycles and static strength tests detailed above.

Conclusion

Passed SISIR 10.2.2 operation and strength tests.

SECURISTYLE LIMITED
TECHNICAL DEPARTMENT

DATE: 15 July 1999

STR 35E

Subject:
Endurance Testing on Sterling ST 22 Hinge, Vent Weight 75 Kg

Summary:
Hinges passed test to SISIR 212: 1988

“ Whilst every care is taken in ensuring that the results stated are accurate at the time of testing, they should be regarded as a screen test only and should not be relied upon for legal purposes.  The test results apply only to the item tested and do not infer compliance of other items of the same description whether from the same batch or otherwise.”

Introduction:
Endurance tests on Securistyle Sterling ST22 hinge fitted to Monarch Aluminium Window.  Hinges tested to a maximum of 50,000 cycles.

Endurance Test:
Test Specification:

SISIR 212: 1988

Test Equipment:

Securistyle Endurance Rig ER 1

Test Engineer:

Darren Kitchin

Present:


Andy Fox
Window Specification
Profile:


Monarch

Vent Size:


1500 ( h ) x 1700 ( w )

Vent Weight:

75 Kg

Cavity:


16 mm

Hinge Code:


ST 22

Lubrication:


Yes

No. of Cycles:

50,000

Endurance Results:

No. of Cycles
Weather seal (mm)

  LH                RH
Vent Drop (mm)

LH                      RH
Forces ( N )

Open             Closed

(Datum)
6.8                  6.73
95.0                 93.24
149                      78

6,000
0.05                0.35
0.62                   0.11
120                      62

12,000
0.07                0.37
0.71                   0.11
139                      72

18,000
0.14                0.4
0.73                   0.20
109                      43

24,000
0.14                0.69
0.75                   0.43
14                        64

30,000
0.26                0.69
0.86                   0.79
115                      50

36,000
0.26                0.91
0.86                   0.85
98                        44

42,000
0.31                1.03
0.86                   0.85
103                      24

50,000
0.31                1.3
0.96                   0.91
102                      79


0.31                1.3
0.96                   0.91


Comments:

Hinges operated from closed position to 29° opening throughout entire test.

Hinges ran to 50,000 cycles with no excessive indication of wear.

Opening and closing forces remained within parameters in accordance with SISR 212 : 1998

Section 10.7.

Vent was self closing at opening angles below 20°.

Conclusion:
Hinges passed 50,000 cycles at 75 Kg satisfactorily.

SECURISTYLE LIMITED
ENGINEERING DEPARTMENT

TEST REPORT

Product

22” SENATOR STERLING (Geometry Issue G)




Full Opening Angle 45°. Using 3rd Links with President 




Material and Ribbed

Ease of Movement of Sash:-







Opening Force

Closing 
Force
At minimum vent height 43”


38 - 54N


240 - 46N

At maximum vent height 59”


30 - 121N


125 - 22N

Static Tests:-




Results


Remarks

AAMA904.1-87 5.4 Load Test 50lb - f

Pass



-

for 10 seconds applied with both shoes

blocked

BS6375 Pt.2 Test 4 Release of jammed 
Pass



-

sash (300N) for 5 seconds

BS6375 Pt.2 Test 5 Resistance to

Pass



-

obstructed stay sash (block shoe) 

Class A (300N) for 5 seconds

BS6375 Pt.2 Test 6 Strength when fully 
Pass



-

opened (200N) 

Using the restricted device 

at 70° 600N for 5 seconds was applied

Pass



-

NFP 20-501 & NFP 20-302 Section 5.4.1,
Failed


Failed at 351N 

Resistance to Buckling 350N for 5




with 3rd link 

seconds similar to BS6375 blocked shoe.



deforming

Static Tests:- continued




Results

Remarks
A: NFP 20-302 & NFP 20-501 Section 5.4.2.2

Opening stops or catches 500N for 5 seconds
Pass

     
-

similar to BS6375 restricted opening hinges

were restricted to 7° using the restricted 

device.

B: NFP 20-302 & NFP 20-501 Section 5.4.2.3

Pass

     
-

Resistance to travel limited stops.  1000 force for 

60 seconds applied to top of sash when opened.

Cycle Testing

AAMA 904.1 - 87 5.5 Cycling test

8,000 Cycles






Applying 111N force to both upper
Pass
Reading to be 

corners and measuring the average gap

no more than

caused by wear = 0.49mm




1.52 mm to pass

30,000 cycles (Internal testing criteria)
Pass
Reading to be 

Measured average reading 0.875mm



no more than 

1.52 mm to pass

Conclusions

The 22” Senator Sterling passed all tests satisfactorily except for the NFP ‘blocked shoe’.  The hinge with the ribbed ‘President’ links will be acceptable for both the American and British markets.  To pass the French Standard a ‘L’ shaped 3rd link will be required.

“ Whilst every care is taken in ensuring that the results stated are accurate at the time of testing, they should be regarded as a screen test only and should not be relied upon for legal purposes.  The test results apply only to the item tested and do not infer compliance of other items of the same description whether from the same batch or otherwise.”

SECURISTYLE LIMITED
ENGINEERING DEPARTMENT

TEST REPORT

Product:


26” SENATOR STERLING (Geometry Issue F)




Full Opening Angle 20° With Track Dished
Ease of Movement of Sash:-







Opening Force

Closing Force
At minimum vent height 50”

54 - 0N


152 - 46N






Self opens from 12°
Friction added at minimum size

60 - 7N


170 - 53N

At maximum vent height 79”

40 - 51N


40  -  20N

Static Tests:-







 
Results

Remarks

AAMA904.1-87 5.4 Load Test 50lb-f

Pass
N/A

-

for 10 seconds applied with both 

shoes blocked

BS6375 Pt.2 Test 4 Release of jammed
Pass


-

sash (300N) for 5 seconds

BS6375 Pt.2 Test 5 Resistance to
Pass


Failed at 357N 

obstructed stay track (block shoe)




with prototype 

Class A (300N) for 5 seconds
3rd links (material pressed and machined)

BS6375 Pt.2 Test 6 Strength when

Pass

-

-

fully opened (200N)

Using the restricted device at 4° (approx
Pass

Restricted angle 100mm restricted) 600N for 5 seconds was 


increased to 5° under applied







force.
(When









restricted to
100mm 










position due to










small amount of slider 








movement this gap








increases to 180mm








under 100N force

NFP 20-501 & NFP 20-302 Section 5.4.1,
Failed

Failed at 357N with 

Resistance to Buckling 350N for 5 seconds 


3rd link deforming

similar to BS6375 blocked shoe

A: NFP 20-302 & NFP 20-501 Section

Passed
Taken up to 600N and 

5.4.2.2Opening stops or catches 500N for 5


passed using No. 8

seconds similar to BS6375 restricted



screws in sliding stops

opening hinges.Tested at 600mm position





eg 17° (smoke gap approximately 40mm)

A: NFP 20-302 & NFP 20-501 Section 

Pass

-

5.4.2.3 Resistance to travel limited stops.  

1000 N force for 60 seconds applied to top 

of sash when opened.

Cycle Testing

AAMA 904.1 - 87 5.5 Cycling test

8,000 cycles 

Applying 111N force to both upper

Pass

Reading to be 

corners and measuring the average gap


no more than

caused by wear = 0.2mm





1.52mm to pass

30,000 cycles (Internal testing criteria)
Pass

Reading to be

Measured average reading 0.71mm 



no more than

1.52mm to pass

Conclusions

The 26” Senator Sterling passed all tests satisfactorily except for the NFP ‘blocked shoe’ where prototype 3rd links contributed to bored-line fail.  Depending on how production links perform, vent maximum size may need to be adjusted for the French market.

Restricting the 26” Sterling hinge to 4° give a ‘soft’ stop eg, applying 100N force increases the angle to 5°.  For all types of top hung restricting hinges the smaller the angle of restriction and the higher the vent the softer the stop.  This means when the restriction force is applied there will be movement in the vents position taking up play in the hinge geometry, so in the worst cases additional restriction may be required at the bottom of the window.

SECURISTYLE LIMITED

TECHNICAL DEPARTMENT

DATE: 28th March 2001

STR 97E 

SUBJECT:
Continued Product Improvement testing of the ST 26 Friction Hinge.



Testing carried out in accordance with TP-001, under PIPS 0086.



Samples submitted for testing manufactured using Storm end caps.

   

  

TO :

G. Stratford-

Technical.

CC:

J. Browne-


Technical.

FROM :
D. Kitchin

SUMMARY :
ST 26 hinges submitted with Storm End caps completed 12,000 cycles in accordance with TP-001.




Vent weighted to simulate 150Kg@2000mm high.

"Whilst every care is taken in ensuring that the results stated are accurate at the time of testing, they should be regarded as a screen test only and should not be relied upon for legal purposes. The test results apply only to the item tested and do not infer compliance of other items of the same description whether from the same batch or otherwise."  

Introduction :
Test requested by James Browne to further assess the performance of the ST 26 commercial hinge. The scope of the testing is to improve the existing test parameters of the Sterling hinge range. Testing carried out under PIPS 0086.

This report covers the testing of three pairs of ST26 hinges, with Storm End Caps.

Samples fitted to an aluminium window weighted to 150 Kg, with an operating height of 2000mm.          

Endurance test:

Test Specification
:
TP001 

Test Equipment
:
Securistyle Endurance Rig ER 3





Force Gauge 0 - 2500 N





Vernier Caliper





Mitutoyo - Dial Indicator (Carbide Ball Point)

Test Engineer
:
Darren Kitchin

Present

:
J. Browne

Window Specification :


Window Type 
- 
Projecting Out Top Hung

Profile 

-
Crown

Material 

-
Aluminium

Construction 
-
Cleated

Fixing 

-
Æ 4,8mm x 20mm  



  

Fittings 

-
ST 26 

Cavity 

-
16-18 mm

Glass 


-
Not Specified

Glazing System 
-
Not Specified

Frame Dimensions -
Not Specified 

Vent Dimensions 
-
1600w x 1900h

Vent Weight 
-
150 kg

Cover 

-
Not Specified
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Vent Weighted to

2000mm

150 Kg

  


Results
-Test One: 02/03/01

No. of Cycles
Weatherseal ( mm )

                              
Vent Drop ( mm )

                
Forces ( N )

Open     Close


RH
LH
LH
     RH


0
10.27
11.99
42.34
43.82


4,000
1.20
0.27
0.95
0.37


8,000
1.20
0.82
0.95
0.44


12,000
1.32
0.82
0.95
0.49


Results 

-Test Two: 09/03/01

No. of Cycles
Weatherseal ( mm )

                              
Vent Drop ( mm )

                
Forces ( N )

Open     Close


RH
LH
LH
RH


0
11.14
11.91
42.83
43.13


4,000
0.00
1.00
0.43
0.81


8,000
0.34
1.00
0.60
0.93


12,000
0.63
1.00
0.62
0.99


Test Three: 04/04/01

No. of Cycles
Weatherseal ( mm )

                              
Vent Drop ( mm )

                
Forces ( N )

Open     Close


RH
LH
LH
RH


0
10.90
10.83
42.00
42.73


4,000
1.06
0.84
0.80
0.70


8,000
1.06
0.99
0.80
0.74


12,000
1.06
1.19
1.26
0.95


16,000
1.25
1.19
1.88
1.12


20,000
2.40
1.34

1.30
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Comments :

Hinges lubricated prior to test with 3 in 1 oil. Results shown above represent measurement of movement in millimetres from datum (0 cycles). All samples tested to an opening angle of 15°.

Samples submitted exhibited no sign of excessive rivet wear on the completion of 12,000 cycles, with only accelerated wear after 16,000 cycles.   

Conclusion :

ST 26 hinges submitted with modified endcap completed 12,000 cycles in accordance with TP-001.

Darren Kitchin SECURISTYLE LIMITED
ENGINEERING DEPARTMENT

12 JANUARY 1995 

TEST REPORT - STR1018


Subject:- 
10” Side Hung Sterling (STS10)




Pre-Production Tests

“ Whilst every care is taken in ensuring that the results stated are accurate at the time of testing, they should be regarded as a screen test only and should not be relied upon for legal purposes.  The test results apply only to the item tested and do not infer compliance of other items of the same description whether from the same batch or otherwise.”
Specification

Vent size:



1524mm H x 660mm W

Weight:



38Kg

Cavity Size:



16 to 18mm

Maximum Number of Cycles:
50,000

Results

Static Tests

1.

AAMA904.1 - 87. Test 6.4 - load


-
PASS



test of 50lbf (223N) for 10 seconds 



with both side blocked

2.

AAMA904.1 - 87.  Test 6.4.4 60lbf


-
PASS



(267N) vertical loading at maximum opening

3.

BS6375 Pt.2 Test 4 - Release of jammed 

-
PASS



sash 300N for 5 seconds.

4. 

BS6375 Pt.2 Test 5.  Resistance to 


-
PASS




obstructed stay track (blocked shoe).



Class A 300N for 5 seconds.

5.

BS6375 Pt.2 Test 6.  Strength when


-
PASS



fully open - 200N.

6.

NFP 20 - 501 & 302. Section 5.4.1


-
PASS



Resistance to Buckling 350N for 1 minute.

7.

BS6375 Pt.2 Test 7. Falling Window Cleaner, 



500N for 5 seconds





-
PASS



1000N for 1 minute




-
PASS

Note

All static tests were conducted after 50,000 cycles.

Cycle Tests









 STR1018

No of Cycles
Weatherseal Gap

(Average) mm
Vent Drop (mm)

0

8,000 (AAMA904-1-87)

30,000 (Securistyle Standards)
0

0.39

0.42

1.19
0

1

3

5


1.52 Maximum permission
7mm Maximum permissible

Conclusions

All test were completed satisfactorily.

SECURISTYLE LIMITED
ENGINEERING DEPARTMENT

TEST REPORT

Product

10” SIDE HUNG SENATOR STERLING (Geometry Issue B)



Full Opening Angle 82° (Vent weight 38.4kg)

Ease of Movement of Sash:-








Opening Force
Closing Force

At maximum vent width 26” (660mm)
15 - 50N

25 - 55N

Static Tests:-













Results

Remarks
AAMA904.1-87 6.4 Load Test 50lb-f

Pass


-

for 10 seconds applied with both


 

shoes blocked

BS6375 Pt.2 Test 4 Release of jammed
Pass


-



sash (300N) for 5 seconds

BS6375 Pt.2 Test 5 Resistance to




obstructed stay track (block shoe)

Pass


-

Class A (300N) for 5 seconds

BS6375 Pt.2 Test 6 Strength when

Pass


-

fully opened (200N)

NFP 20501 & NFP 20-302 Section 5.4.1,
Pass


-

Resistance to Buckling 350N for 

5 seconds similar to BS6375 blocked shoe

AAMA 904.1-87 6.4.4 60LBF vertical load
Pass


-

at maximum opening.  (Similar to falling 

window cleaner test).

Cycle Testing

AAMA 904.1 - 87 .5 Cycling Test

8,000 cycles






Pass

Reading to be 

Applying 111N force to both upper




no more than

corners and measuring the average gap 



1.52mm to pass

caused by wear = 0.02mm

30,000 cycles (Internal testing criteria)

Pass

Reading to be 

Measured average reading 0.13mm.



no more than











1.52mm to pass

Amount of vent drop comparing position

Pass

7mm maximum drop of inside bottom corner of vent when

closed to open position (Internal testing

criteria)  0 cycles = 0 (3.5 mm)

8,000 cycles = 0.5mm (4.0mm)

30,000 cycles = 1.5mm (5.0)

Static Test After Cycling
BS6375 Pt. 2 Test 7 500N for 5 seconds

Pass

-

(Falling window cleaner test)



Pass

1st link 

1000N for one minute
deformed window 

still operates 











satisfactorily

Conclusions

The 10” Side Hung Senator Sterling passed all tests satisfactorily.

SECURISTYLE LIMITED
ENGINEERING DEPARTMENT

TEST REPORT

Product:

16” SIDE HUNG SENATOR STERLING (Geometry Issue C)




Full opening Angle 90° (Vent weight 47kg)

Ease of Movement of Sash:-







Opening Force
Closing Force
At maximum vent width 33” (838mm)
17 - 66N

70 - 50N

Static Tests:-








Results


Remarks
AAMA904. 1-87 6.4 Load Test 50lb-f

Pass
N/A


-

for 10 seconds applied with both 

shoes blocked

BS6375 Pt.2 Test 4 Release of jammed 
Pass



-

sash (300N) for 5 seconds

BS6375 Pt.2 Test 5 Resistance to

Pass



-

obstructed stay track (block shoe)

Class A (300N) for 5 seconds

BS6375 Pt.2 Test 6 Strength when

Pass



-

fully opened (200N)

NFP 20-501 & NFP 20-302 Section 5.4.1,
Pass



-

Resistance to Buckling 350N for 1 minute

AAMA 904.1-87 6.4.4 60lbf vertical load
Pass



-

at maximum opening.  (Similar to falling 

window cleaner test).

Cycle Testing

AAMA 904.1 - 87 5.5 Cycling test

8,000 cycles






Pass

Reading to be Applying 111N force to both upper




no more than

corners and measuring the average gap



1.52mm to pass caused by wear = 0.2mm 

30,000 cycles (Internal testing criteria)

Pass

Reading to be Measured average reading 0.28mm.




no more than











1.52mm to pass

Amount of vent drop comparing position

Pass

7mm max. drop

of inside bottom corner of vent when

closed to open position (Internal testing

criteria) 0 cycles = 0 (3.5mm)

8,000 cycles = 0.5mm (4.0mm)

30,000 cycles = 0.5mm (4.0mm)

Static Test After Cycling

BS6375 Pt.2 Test 7 500N for 5 seconds

Pass

-



(Falling window cleaner test)


Pass

1st link

1000N for one minute 




deformed




window still 

operates










satisfactory.

Conclusions

The design variations tested were as follows:-

1.
 STD Senator 1st link and Sterling slider.
Failed at 11,485.  4th link sheared








around 1st link.


2. 
STD Senator 1st link and Sterling slider,
Failed at 20,000.     “            “

    
with ø 22mm acetal washers.

3. 
President 1st link and anti-rubbing block attached to slider (DPR6278).








Passed 30,000. Satisfactory as shown 








in above results.

With the President 1st link dropping is reduced.  Using the ‘rubbing block’ stops 1st link rubbing on track which caused failures of the above Tests 1 and 2.  Further tests are required to ascertain performance of the loose rivet version. 
44

