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SPECTRALOCK®

HIGH PERFORMANCE THREAD LOCKING
WITH ANTI VIBRATION LOOSENING
SOLUTIONS

_ Spectralock”



Spectralock®

HIGH PERFORMANCE THREAD LOCKING WITH ANTI-
VIBRATION LOOSENING SOLUTIONS

Loosening is one of the significant failure in
fasteners. Vibration, Preload, Material strength are
the significant contributions factors that causes the
loosening. Also, loosening occurred most often on
moving parts. This invention is to introduce a new
patented design with better features to prevent
loosening of the fastener during application with
superior anti-vibration performances.

Key Competitive / Value Add Features Current Approach / Customer Problem
of Spectralock® &lor Needs

High vibration loosening performances * LOCTITE, PATCHING or WASHERS and
High Seating Torque Other locking devices including

High Off-torque Spiralock.

Better pull out strength

Critical Stress Intensity is now shifted to
the minor diameter (shank).

« WARRANTY ISSUES WITH
CUSTOMER'’'S CURRENT
PRODUCTS

Unique Features « LOOSENING ISSUES ON

: o , TESTING OF NEW PRODUCTS
v" Resists vibration loosening

v" High pre-load torque and High off-load
torque

v' Easy run-in

v' Distribute tightened load evenly at
root diameter

v' Minimized fatigue failure

SIMPLE FIX
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Unique Feature:

1. Poly-directional thread tolerances compensation for

locking performances

Thread Tolerances Restraining Design:

=» To create the anchoring points for eliminating the degree of
movements (X, y & z directions) during vibration movements.

CONTACTS

ONTACT

DESIGN FEATURES:
v Asymmetric thread:
v 22,
v 35°, and
v 270,
Major thread crest locked with female thread.
Minor thread root locked with female thread.

Compatible for both metric and inches internal
threads tolerances

Prevents vibration-induced movements
through the 3 critical contacts points

Unique features from this new designs:
+ Higher vibration loosening performances
= Better pull out strength

= Critical Stress Intensity factor is now at the
minor diameter (shank)

2. Vibration loosening performances

# CYCLES | REMAINING
PRELOAD REMAINING
SAMPLE TYPE / NO KN @ PRELOAD PRELOAD %
10Hz KN

[ 2 RL40_40deg_9oct13_S6 3.0 2500 2.84 94 67
B 10M_tp5_140_sl_a_s3 3.0 2500 283 94 33
A 8M_tp5_rl40_25_15_s5 3.0 2500 28 93.33
D 11 DTF Nut_S3 3.0 2500 257 85.67
E 12 M/C SCR Pat_S3 3.0 2500 121 40.33
F 4 MCS_MCN_SER_TOP_S10 3.0 2500 074 24 67
G 6 MCS_MCN_SER_COP_S8 3.0 2500 0.73 24 33
H 5 MCS_MCN_WO_SER_MIS_S7 3.0 2500 0.01 0.33

Junker Vibration Test Results

A= 3 points Spectralock
B =2 points Spectralock
C = Wedge Spectralock

— M _rlA0_3pt

3 points Spectralock

B M_lao_2pt

Spectralock® design
was proven to have

2 points Spectralock

——C RLAO_W

Wedge Spectralock

superior vibration
loosening functions

=D DTF Nut

Machine Screw DTF with

PreLoad [KN]

Serration
__——E M/CSCRPat

Machine Screw Serration nut with
patch

and performances.

o0s

——F MCS_MCN_SER

Machine Screw with Serration

— ——G MC5_MCN_SER

Machine Screw with Serration #2

—H

MCS_MCN_WO_SER
Maghine Screw without Serration
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m—] MCS_SPL-WO-SER
Machine Screw without Serration




3. Higher Thread Strength
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Spectralock”®
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STRESS DISTRIBUTION

Rt MACHINE SCREW

o’

v Stress intensity is located at the root thread profile, higher surface contact area
hence improved in fastener strength

v' At same loading condition in this simulation.
v" The machined screw has failed (all red color, thread will stripped out)

v Spectralock® sample shown stress at root thread and tip of thread yet to

reach breaking load.

4. Higher Prevailing, Failure and Off Torque
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5. Spectralock® eliminates the Common Threaded Joint

“Band-Aids”

+ Adhesive
+ Patch bolt
- Split washer, star washer
+ Disk lock - wedge type
« Serrations
+ Jam nuts
« Lockwire
+ Castle nut wicotter pin
+ Tab lock (keyway)
* Prevailing torque

— All metal

— Nylonring

— Interference fit

Spectralock® modifies basic joint behavior instead of relying on thread friction

6. Spectralock Fasteners: Technical data

SEE DETAIL A

A Spectralock®

b
SEE DETAIL

MAJOR

PircE L

-

DETAIL “&*

2 L

CORE Dia
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LC 0O.E X 0.20 LC 1.0 X D25 LC1.2 X 0.25 LC 1.4 X 0.30 LC16 X035 LC2.0 X D.4D0
a 0.600 0.720 0.940 1.088 1.243 L5E1
0.560 0.680 0.900 1.032 1.15% 1486
b 0.200 1.000 1.200 1.500 1.581 1981
0.770 0.933 1170 1.360 1.486 LEE6
C 0.11 REF 0.13 REF 0.13 REF 0.15 REF 0.17 REF 0.20 REF
LC4.0X0.70 LC 6.0 X 100 LC &0 X125 LC10.0 X 1.50 LC12.0 X 1.75 LC 14.0 X 2.00
s 3.220 4,907 6.690 8.3535 10.050 11.790
3.150 4.657 6.390 8.0005 9.790 11.350
b 3.500 5.954 7.960 9.968 11.966 14.060
3.B60 5.E14 7.772 9.732 11.701 13.580
C 0.38 REF 056 REF 0.66 REF 0.83 REF 0.96 REF 112 REF
LC 16.0 X 2.00 LC 20.0 X 2.50 LC22.0 X 50 LC24.0 X 3.00 LC27.0 X 3.00 LC 30.0 X 3.50
s 13.790 17.250 15.250 20.705 23.670 26.090
13,350 16.740 18.740 20.031 23.080 25.430
b 16,060 20.060 22.060 23.952 27.060 30.050
15.580 19490 21.490 3.577 26.400 29.30
[+ 112 REF 1.39 REF 1.39 REF 1.70 REF L70REF 196 REF
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A Spectralock®

HIGH PERFORMANCE THREAD LOCKING WITH ANTI VIBRATION
LOOSENING SOLUTIONS

Detail Description of Spectralock®

Loosening is one of the significant failure in fasteners. Vibration, Preload,
Material strength are the significant contributions factors that causes the
loosening. Also, loosening occurred most often on moving parts. This invention
is a new patented design with better features to prevent loosening of the
fastener during application with superior anti-loosening performances.

Key Competitive / Value Add Features of Current Approach / Customer
Spectralock® Problem &/or Needs
» High vibration loosening performances * Loctite, Patching or Washers and Other
» High Seating Torque locking devices including Spiralock®.
» High Off-torque . . Y 4
« Better pull out strength » Warranty issues with -
« Critical Stress Intensity is now shifted to customer’s current products !
the minor diameter (shank). . Loosening issues on -

, , testing of new products
Unique Selling Features

» Simple fix or solution

v' Resists vibration loosening

v" High pre-load torque and High off-load
torque

v/ Easy run-in

v Distribute tightened load evenly at root
diameter

v" Minimized fatigue failure

Engineered Fastening



Unique Feature: A Spectralock®

1. Poly-directional thread tolerances compensation for
locking performances

Thread Tolerances Restraining Design: DESIGN FEATURES:
=» To create the anch.orin;.; points f?r elirnina.ting the degree of | Asymmetric thread:
movements (X, y & z directions) during vibration movements. v 22,

v 35°, and

v 2Te.
¥ Major thread crest locked with female thread.

¥ Minor thread root locked with female thread.

CONTACTS ONTACTS v Compatible for both metric and inches internal
threads tolerances

v Prevents vibration-induced movements
through the 3 critical contacts points

v Unique features from this new designs:
+ Higher vibration loosening performances
= Better pull out strength

= Critical Stress Intensity factor is now at the
minor diameter (shank)

2. Vibration loosening performances

# CYCLES REMAINING
PRELOAD REMAINING
SAMPLE TYPE / NO KN @ PRELOAD PRELOAD %
10H=z KN

C 2 RL40_40deg_9oct13_S6 3.0 2500 2.84 94 .67
B 10M_tp5S_140_sl_a_s3 3.0 2500 2.83 94.33
A 8M_tp5 rl40_25 15 s5 3.0 2500 2.8 93 33
D 11 DTE Nut_S3 3.0 2500 2.57 85.67
E 12 M/C SCR Pat_S3 3.0 2500 1.21 40.33
F 4 MCS_MCN_SER_TOP_S10 3.0 2500 0.74 24 67
G 6 MCS_MCN_SER_COP_S8 3.0 2500 0.73 24 .33
H 5 MCS_MCN_WO_SER_MIS_S7 3.0 2500 0.01 0.33

. . A= 3 points Spectralock
Junker Vibration Test Results B =2 points Spectralock
C = Wedge Spectralock

—p M _riA0_3pt

3 points Spectralock

B M_la0_2pt Spectral()Ck® deS|gn

2 points Spectralock

crow was proven to have

e s superior vibration
oo loosening functions

T wesamew  a@nd performances.

Machine Screw Serration nut with
patch

25

PreLoad (KN)

——F MCS_MCN_SER

Machine Screw with Serration

— ——G MCS_MCN_SER
05 Machine Screw with Serration #2

MCS_MCN_WO_SER
o Machine Screw without Serration

—H

-] —
FaSlAaAMI I AREIRR B0 00D NN = I MCS_SPL-WO-SER
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ i
Machine Screw without Serration
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A Spectralock®
3. Higher Thread Strength

[ ——

L
raTaan I
i

STRESS DISTRIBUTION

= BT —
Mmim - )
7 A

v e MACHINE SCREW
1580 | {5 Sasrananans
= —
_f'- Lo - Pt et Y
A .
| s Spectralock

v’ Stress intensity is located at the root thread profile, higher surface contact area hence
improved in fastener strength

v' At same loading condition in this simulation.
v" The machined screw has failed (all red color, thread will stripped out)
4 Spectralock® sample shown stress at root thread and tip of thread yet to reach
breaking load.

4. Higher Prevailing, Failure and Off Torque

300.00 - 140.00 -
3ptsScreyv 3pts Screw and 3pt:n$cdm
- 7.00 4 a:gr;nwa?:lrlle 25000 § Machine serew 12000 {  machine Machine
g- . 6.00 1 @ —_ — serew nut Sef::‘and
] 5 Fll £ 20000 ) 7 ooy
= Y . Ll £ S £ 500
o 4.00 Machine © 150.00 -
£ = ] Screw £ = 2
= o 3.00 A and nut = = = - 60.00 1
T 5 =z S 10000 6 =
E - 2.00 - - 4000 4
& 20.00 1
Z83-81771-00 Lock mealtin s jeant LCE VI 753-51774-00 L. ODD ‘
Avs.Pmus.nuMM;n AVS-ENS1-80 1S AUS-PBOMS-D:C M;o Test 1 Test 2
Seating Tq 147.833] _ 103.200
@ P Average 227.436] 158.770 R Average 107.445 87.717
@ 2 o 16.448 5927 [l 5.018 2.897
2 £l Average+30 276.779]  176.550 [ Average+3g 122.499 96.407
z S8l Average-30 178.093]  140.959 =S Average-30 92.391 79.026
< B G / Average 7.2% 3.7% RSl 0 / Average 47% 33%
& = 251628]  166.366 [E=RMMAX 115.730]  91.739
204 636 144 912 MIN 102.020 84.279
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Spectralock Fasteners: Technical data

SEE DETAIL & SEE DETAIL

MA JOR

CORE DIk

A Spectralock®

LC 0O.E X 0.20 LC 1.0 X D25 LC1.2 X 0.25 LC 1.4 X 0.30 LC16 X035 LC2.0 X D.40
a 0.600 0.720 0.940 1.088 1.243 L5E1
0.560 0.680 0.900 1.032 1.15% 1486
b 0.200 1.000 1.200 1.400 1.581 1981
0.770 0.933 1170 1.360 1.486 LEE6
C 0.11 REF 0.13 REF 0.13 REF 0.15 REF 0.17 REF 0.20 REF
LC4.0X0.70 LC 60X 100 LC &0 X125 LC10.0 X 1.50 LC12.0 X 1.75 LC 14.0 X 2.00
s 3220 4,907 6.650 8.3535 10.050 11.790
3.150 4.657 6.350 8.0005 9.790 11.350
b 3.500 5.954 7.960 9.968 11.966 14.060
3.B60 5.E14 7.772 9.732 11.701 13.580
C 0.38 REF 056 REF 0.66 REF 0.83 REF 0.96 REF 112 REF
LC 16.0 X 2.00 LC 20.0 X 2.50 LC22.0 X 250 LC 24.0 X 3.00 LC27.0 X 3.00 LC 30.0 X 3.50
s 13.790 17.250 15.250 20.705 23.670 26.090
13,350 16.740 18.740 20.031 23.080 25.430
b 16,060 20.060 22.060 23,952 27.060 30,050
15580 192430 21.430 23.577 26,400 29.30
[+ L12 REF 1.39 REF 1.39 REF 1.70 REF L70REF L96 REF

STANLEY Engineered Fastening, a Stanley Black & Decker Inc. Company has
been revolutionizing fastening and assembly technologies for a variety of
industries for more than 40 years.

Quick Links:

p Our locations
hitpiheww stanleyengineerediastening comicontact/global-hocations:

» Request Information
hitpiheww stanleyengineerediastening comiecontact/request-information

b Resource Center
hitpfeww stanleyengineerediastening comiresource-center

@ 2015 Stanley Black & Decker, Inc, PTF T, Rewv. 12.2015
TORX®, TORX, PLUS®, and AUTOSERT® are trademarks of Acument intellectual Frnpu‘tlsLLf_Hilﬁ' ACR® Phillips I* and Pozidriv® are registered trademarks of
phillips Screw Company. TAPTITE® and PLASTITE® ane trademarks Boenced by Research Engineering & Ill'll.lfll:tl.l‘l'ig

Data shown Is subject to change without prior notice as a8 result of continuous product development nfmmmmnﬂ:ls Is
not to be considered 3 specication. Your kocal STANLEY Engineered Fastening representative ks lt]u.r:lq:-uﬂl r!edmunﬁnllt
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Thread-Locking with Anti-Vibration Engineered
Fastening Solutions ®
: _A Spectralock

Detail Description of Spectralock®

Loosening is one of the significant failure in fasteners. Vibration, Preload,
Material strength are the significant contributions factors that causes the
loosening. Also, loosening occurred most often on moving parts. This invention
IS a new patented design with better features to prevent loosening of the
fastener during application.

Key Competitive / Value Add Current Approach / Customer Problem
Features of Product &/or Needs

* LOC-TITE, Patching or WASHERS and
Other locking devices including
Spiralock.

« WARRANTY ISSUES WITH
CUSTOMER'S CURRENT
PRODUCTS

« LOOSENING ISSUES ON
TESTING OF NEW PRODUCTS

Unique Selling Features « SIMPLE FIX

v" Resists vibration loosening

v' High pre-load torque and High off-
load torque

v' Easy run-in

v Distribute tightened load evenly at
root diameter

v" Minimized fatigue failure

» High vibration loosening
performances

High Seating Torque

High Off-torque

Better pull out strength

Critical Stress Intensity is now
shifted

to the minor diameter (shank).

Y
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Spectralock® Unique Features:
Poly-directional thread tolerances compensation for locking

performances
Thread Tolerances Restraining Design: DESIGN FEATURES:
=» To create the anch.orin;.; points f?r elirnina.ting the degree of | | Asymmetric thread:
movements (X, y & z directions) during vibration movements. v 229,
v 35°, and
v 270,

¥ Major thread crest locked with female thread.

¥ Minor thread root locked with female thread.

CONTACTS ONTACTS v Compatible for both metric and inches internal
threads tolerances

v Prevents vibration-induced movements
through the 3 critical contacts points

v Unique features from this new designs:
+ Higher vibration loosening performances
= Better pull out strength

= Critical Stress Intensity factor is now at the
minor diameter (shank)

Spectralock Fasteners: Technical data

eitee VR LOXE)
SEE BETAIL A—y SEE DETAIL |

|
| (=8
1]

MAIOR

(T 1Y Ty

LCO.EBX 0.20 LC10 X025 LC1.2X0.25 LC 14 X 0.30 LC16 X035 LC2.0 X 0.40
a 0.600 0.720 0.940 1.088 1.243 1581
0.560 0.680 0.900 1.032 1.159 1486
b 0.800 1.000 1.200 1.400 1.581 1981
0.770 0.933 1170 1.360 1.486 LE86
C 0.11 REF 0.13 REF 0.13 REF 0.15 REF 0.17 REF 0.20 REF
LCa.0X0.70 LC&0X 100 LCB0 X 125 LC10.0 X 1.50 LC120 X 1.75 LC 13.0 X 2.00
a 3210 4.907 6.690 8.3595 10.050 11750
3.150 4.657 6.390 8.0005 59.750 11.350
b 3900 5.954 7.960 59.968 11.966 14.060
3860 5.B814 1.772 9.732 11.701 13.580
[ = 0.38 REF 0.56 REF 0.66 REF 0.83 REF 0.96 REF L12 REF
LC 16.0 X 2.00 LC 20.0 X 2.50 LC22.0 X .50 LC24.0 X 3.00 LC27.0 X 3.00 LC 30.0X 3.50
a 13.790 17.250 19.250 20.705 23,670 26.090
13.350 16.740 18.740 20.031 23,080 25.430
b 16.060 20.060 22.060 23.952 27.060 30.050
15.580 19490 21.490 23.577 26,400 2930
c L12 REF 139 REF 1.39 REF 1.TOREF LT7OREF L96 REF
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STANLEY Engineered Fastening, a Stanley Black & Decker Inc. Company has
been revolutionizing fastening and assembly technologies for a variety of
industries for more than 40 years.

For more information, please visit our website
www.5tanleyEngineeredFastening.com

Quick Links:

p Our locations
hitp:ifeww stanleyengineerediastening comicontact/globaHocations

» Request Information
hitp:ifeww stanleyengineeredizstening comfecontactrequest-information

¢ Resource Center
hitpoifaaw stanleyengineerediastening comfresounce-center

@ 2015 Stanbey Black & Deckes, Inc., PTF TR, Rev. 12,2015
TORX®, TORX PLUS®, andurrﬂ&ERT'neuadauuhanmnEmnwhmulmmmaLLLmllps' ACR® Hllhnlrlmmnﬂw'nmgmmdmrksuf
Phillips Scresw Company. TAFTITE® and PLASTITE® are trademarks lcenced by Research Engineering & Manufacturing Inc.

Data shown Is su to change without r nothce a5 a result of continuous product and Improvemen The Information In this catal
not to hemldgsdda spectfiCation. \uum&lsmﬂw‘r Eng.l'bau!anstu'lng representative mwur:lq:nsalsrmlqunaad to confinm |atest Infnmmﬁm
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