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Yangjiang Guanhong Hardware Technology Co., Ltd., formerly known as Dongguan Dalang Guanhong Hardware Products Factory,
was established in 2010 and signed an industrial transfer agreement with Yangjiang City in 2018. Now the Company is located in
(Yangjiang Wanxiang) Industrial Transfer Industrial Park, Yangjiang City, with a total investment of 30 million yuan in building a new
energy-saving plant, covering an area of nearly 15,000 square meters. The Company has a wide range of business, specializing in the
production of anti-loosening fasteners, anti-loosening thread screw taps, anti-loosening thread gauges and other supporting products.

The anti-loosening of nuts produced by Guanhong Hardware are made of ARC LOCK® R-type variable anti-loosening threads. With
independent intellectual property rights, this thread technology has been improved and upgraded based on the first generation of
variable anti-loosening threads with more than a dozen national patents and several international patents. With the advantages of
single anti-loosening, simple structure, excellent anti-loosening performance, reusability, extended bolt life, and easy installation, the E ﬂﬂ- E % 2018402521 H ﬁ 3‘& % E 20285202 f120H
ARC LOCK® R-type anti-loosening thread is a breakthrough in the traditional thread connection technology! With the standard tests of
1S016130, DIN65151 and GB/T10431, the locknuts of ARC LOCK series feature stable anti-loosening performance and can be widely used
in industrial fields such as construction machinery, rail transportation, bridge and road engineering, port machinery, steel-structured
building, the new energy industry,electric power and energy industry, automobile industry and mold manufacturing.

With 1S09001 and IATF16949 quality management system certifications, the Company has developed and progressed to a
comprehensive company with the core technology of ARC LOCK® anti-loosening thread, expanding into locknuts, anti-loosening screw
taps, anti-loosening thread gauges, and anti-loosening fastener experimental testing equipment and other related technologies.

With the business philosophy of honesty, mutual benefit, innovation and refinement, all the Guanhongers will contribute to the
progress of civilization in human society like the never loosening nut providing security for industrial development.
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The
QUnited
States
of
Amernica

The Director of the United States
Patent and Trademark Office

Has received an application for a patent for
a new and useful invention. The title and
description of the invention are enclosed.
The requirements of law have been com-
plied with, and it has been determined that
a patent on the invention shall be granted
under the law.

Therefore, this
United States Patent

Grants to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the
invention throughout the United States of
America or importing the invention info the
United States of America, and if the inven-
tion is a process, of the right to exclude oth-
ers from using, offering for sale or selling
throughout the United States of America, or
importing into the United States of
America, products made by that process,
Jor the term set forth in 35 U.S.C. 134(a)(2)
or (¢)(1), subject to the payment of mainte-
nance fees as provided by 35 U.S.C. 41(b).
See the Maintenance Fee Notice on the
inside of the cover.

ot deren.

Dirvtar ofthe Unied Stter Paten and Tradsmar Office
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Principle of ARC LOCK Anti-loosening Thread
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BIRTH OF THE THREAD
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@ Birth of the thread

In the 3rd century B.C., Archimedes invented the spiral water pump that pumped water from low to high by rotating with less effort,
which is supposed to be the design inspiration for threaded fasteners. In the 16th century, threaded fasteners were born ;

Since The 19th Century, the automation of thread processing equipment has increased with manufacturing costs dropping
dramatically, leading to the widespread use of threaded fasteners. Today, threaded fasteners provide strong support for social progress as
well as for people's necessities. Threaded fasteners are everywhere in life, such as in sanitary ware, bathrooms, kitchenware, and even in
cars, rockets, and buildings.

— RSB EE
CAUSES OF THREAD LOOSENING
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9 Causes of thread loosening

To secure the connected part with the threaded fastener set, screw the threaded fastener set into the external threaded fastener to
generate tensile force, which will be converted into clamping force. In a static environment, the locked fastener set will not loosen.
However, most of the fastening scenarios are non-static, and even have strong alternating loads. For example: when an automobile
engine is working or a machine is running, enginnering machinery, under the action of alternating load, local slippage occurs on the
thread contact surface, resulting in loosening during rotation. This is exactly the root cause of fastener connection looseness and failure.

The loosening of threaded fasteners is mainly caused by the threaded structure. Traditional threaded fasteners have lateral
clearance when they are engaged, and in case of vibration, the "lead angle" will turn into "loosening angle". Therefore, to fundamentally
solve the problem of fastener loosening, it can be done only by reengineering the geometry of the thread.

In the 1970s, American engineers invented the wedge thread, which has a 30° angle to the axis at the crest to improve its self-
locking performance. The advantage is that it fundamentally solves the lateral clearance during the thread fit and improves the anti-
loosening performance; according to the stress analysis, however, the local stress of the external thread is still large.

Tel:0662-6116789 http://www.arclocknut.com
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PRINCIPLE OF ARC LOCK ANTI-LOOSENING THREAD Transverse Vibration Test Report
RAFHRBENEIRSM T RAIEE — NI E, HIMESURE S S L o] ISR E 4 T £ 8, SMESCEE S FR
BRMARINEINRE L, X AR FRIPIMESBI T R HIENEE S 5 R A FIRSUEE 47 86, B R E 48 F — iR I8 R g i
KR EEINEINFE L, HESEBSUATEEH “S88”, Mm~=ERRBIBEN.
Test equipment

Tests and Standards

HriRshid e ISR ;
Transverse vibration tester Test Standard GB/T10431-2008

RAIERFRE B SRS I MR iREh NI #TIEN, FREERH T AR R EERENIREN, HIEIRERT
HEGB/T 10431-2008( Z El &R HRENIAIETS EV AT, FEM T
X108 E  BHEFPL-200 BRI EE A ERIRENHIEH

RIEIF IR iR
LSR8 Room temperature

-_— A2
R A=A . —_— litgﬁrT{q:
Eggézﬁ SEB/ T10431-2008 Test Condition
Essit:

D IR RN ISR Y[ 35
ﬁjgﬁ :700/0{%1Eﬁﬁ Testltzhe clamping force 26.4kN 1'Il'est nut H(le;agon nut
iHI0IEE 1 8.8 FM127 iR HISIRIE S — # 1% M12
RSB 10k LRI EMI12;5AIE S Test amplitude : Specifications
SHERLA I 10/M127 MRS IRENSAE 12.5Hz REREE A

Vibration frequency : Matching bolt Hexagon bolt
9 Anti-loosening Principle of ARC LOCK Threads DR 2000 B M12

Vibration times Specifications

There is an arc-shaped surface at the root of the ARC LOCK anti-loosening thread, when the external threaded fastener is pre- :
tightened with the said threaded fastener, its crest is slightly retracted on the arc-shaped surface, which effectively protects the crest of E‘ ﬁtgﬁéﬁ%
the external thread. When a threaded fastener is tightened with an ARC LOCK threaded fastener, the crest of the threaded fastener is

Test Result
tightened against the curved surface and transmitted to the "body" of the fastener below the thread, resulting in a heavy locking force. " - - - -
The anti-loosening performance of ARC LOCK locknut is tested by transverse vibration test, with the Junker transverse vibration .*?J“ﬂ*.*ﬁ(kN) 200'.*mj7(kN) 500'.*5””"\]) 1000'5%73(“) 2000/4§E7](kN) TR/ H85(%)
L. . . . Initial axial force (kN) 200 axial forces (kN) 500 axial forces (kN) 1,000 axial forces (kN) 2,000 axial forces (kN) ~Residual/Initial (%)
tester under laboratory conditions, the test is performed according to the national standard GB/T10431-2008 Fastener Transverse
Vibration Test Methods, with the following methods. 1 21.4 20.1 20.1 20 19.9 93
Test equipment: BAIROE FPL-200 Junker fastener transverse vibration tester
Test Standard: GB/T 10431-2008 2 23.1 21.7 21.8 21.8 21.8 94.2
Lubrication conditions None 3 23.9 23 23.2 23.1 23.1 96.9
Pretightening force: 70% proof load
Test bolt: Grade 8.8 M12 hexagon bolt 4 24 2 1 1.1 1 4
Test nut: Grade 10 ARC LOCK M12 hexagon nut 24 17 1 14 7
Control group: Grade 10 M12 hexagon nut 3 3 2 : 3 : 5
6 20.4 5.7 2.8 2 1 4.8
>,
R EL: s
Test Curve
i — 1 SRAERHRIES
22 No.1 ARCLOCK locknut
20
. — 3 SRAEHNES
164 No.3 ARC LOCK locknut

— 4 SEHRIEF

No.1plain nut

|
|
14 I
b — 5 SZEES
10- No.2 plain nut
8] — 6 SEEERE
i
|
5
:

No.3 plain nut

K £ (KN)
Clamping force (KN)

s g

SCOI - Il,CI.'tI)I - I1,5I{DI - I2,CI:C(I)
HREDREL N

Vibration times N

Tel:0662-6116789 http://www.arclocknut.com Tel:0662-6116789 http://www.arclocknut.com
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Experimental data results of ARC LOCK locknut: Fastener Transverse Vibration Curve

35471 (kN) 2005473 (kN) 500:%5473(kN) 10003R347(kN)  2000:R37(kN)  FRR/HI8E(%)

Initial axial force (kN) 200 axial forces (kN) 500 axial forces (kN) 1,000 axial forces (kN) 2,000 axial forces (kN) Residual/Initial (%)

— ENRIES

Plain nut

1 21.4 20.1 20.1 20 19.9 93

2 23.1 21.7 21.8 21.8 21.8 94.2 N
— EREH

Nylon nut
— RAFEHRES

ARC LOCK locknut

3 23.9 23 23.2 23.1 23.1 96.9

2. ERIR SIS BURER

Experimental data results of plain nut:

FKEH (KN)
Clamping force (KN)

#4347 (kN) 200 A (kN)  500:R%HA(KN)  1000:R%FI(kN) 2000:%%h73(kN)  FRR/H84(%)

Initial axial force (kN) 200 axial forces (kN) 500 axial forces (kN) 1,000 axial forces (kN) 2,000 axial forces (kN) Residual/Initial (%)

1 24 2 1 1.1 1 4 :
-
2 24.5 2 1.7 15 1.4 5.7 S0 1000 ]_*EP 2000
IRThREL N
Vibration times N
3 20.4 5.7 2. 2 8 . lesN
’ : ¢ E1 EE SRR A E

Figure 1 Fastener Transverse Vibration Curve

SRIERE RIERAIFPHNES S &R/ ARSI ER MBI L, Rl FPAAE B RIBAAIEERRRE,

EhASERAAE S TS, WX BB B BN, FT TR H Al E R IRE 72 IR b, R e S B S E M — AR PR e
H MR, LI EFHRIBSER T Z R 8 EFIRE, SRR AKIBIRE. Transverse Vibration Test Result
@A ARSI EPEAEL TR, WinER 850, FoU=EXH, TAEBIFH, E@EFHHNERRE.
; ion: ; ; i i ; FS 387 MiathA(kN)  200:R%473(kN)  500:R%473(kN)  1000:R%473(kN) 2000:%%7I(KN)  FE&R/48A(%)
Experiment conclusion: Compar.ed with the' test results and dY"am'c curves of the plaln' hexagon nuts, the antl-loosen'lng S/N Trial pro;:ct Initial:xial force (kN) 200 axial forces (kN) 500 axial forces (kN) 1,000 axial forces (kN) 2,000 axial forces (kN) Residual /|nli:ltial (%)
performance of the ARC LOCK locknuts is stable, with smooth dynamic curves, and no unbuckling of the nuts after the test, without
deformation of the thread pattern, which can be removed properly. According to the above tests, the repeated use of the ARC LOCK 1 gl 5.5 1.2 1 0.8 0.7 12
nut was further tested and found that the anti-loosening performance of its thread remained stable after several locking and OIS
dismantling. SEESEE
In addition, the dynamic curve of the plain hexagon nut slipped in the test, and the nut was disengaged after the test, the 2 All-metal self-locking nut 3.3 3.2 3.1 2.9 2.5 45.8
thread pattern was seriously deformed and could not be disassembled, which was found to have poor anti-loosening performance. B
3 IR 6 3 2.7 2.6 2.1 34.9
Nylon nut : : : .
RINANNEERE. & REHES. BARS. RAEHHRES . | zmEmmes | ., s s e s oac
AT R F 1 BEAG T o F 8 SL L0 ER R E RATHEGB/T10431-2008( K & ARC LOCK locknut
EREIRENIR I 7 E VAT, R R e 2 — B, IR AR A JIM6 X  EREEEhARER
1. 0;'|’_-t._ ﬁE%ﬂlOﬁ,?ﬁﬂ5ﬁ$ H12 sﬁﬁﬁ’ﬂﬁﬁb BERL.2mm ;E‘Eﬂﬁéﬁ Figure 2 Transverse Vibration Test Result
RUNE1L, E2FRrR:
. . We tested the anti-loosening performance of plain nuts, nylon nuts and all-
N 2 T . . .
BH*A%EE“;:F metal self-locking nuts at the same time, which are all executed according to the

national standard GB/T10431-2008 Fastener Transverse Vibration Test Method with
identical experimental conditions. The test nut specification is M6X1.0, performance
grade is 10, the vibration frequency is 12.5 Hz, with vibration amplitude of 1.2 mm. The
actual results are shown in Figures 1 and 2.

Locknut Cut-out Diagram
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(RS ERISIRE T ERAS IR O R AT B B B M AR TR & 40 T
Proof Load Test Report THE TEST REPORT OF THE TESTING CENTER BY ZHEJIANG GUOJIAN TESTING TECHNOLOGY

CO.,LTD. ON THE PERFORMANCE OF ARC LOCK LOCKNUT IS AS FOLLOWS.

— R ISiRER R4

Test Standards and Conditions

IRIEHE M12128 MR
Test specifications M12 nut Te;t basis AL iR )
N N >, s iy = iy E 1L3304-2015
e I H R E S HRERAR B BATE G zeEn @A ;
Test unit Yangjiang Guanhong Hardware Technology Co., Ltd. | Examination unit ARC LOCK e %
BE o g ] x5 3
Temperature 25°C TesteJ; Wang Yong y S /Dt 201640
ﬁ!g, 50% -1 UL S8 AHLEGE-AE
Humidity Reviewer Liu Huaiwen ——
iﬁgﬁam . o LER[HARC LOCK 25 4
Test date ZZ L

ORISR

573 SR T I 0

Test Result £ ¢|
=
FS #MEmm [FsHFEMm RN {Ri%AtiElS ¥ e
S/N Specifications mm Original gauge length mm Proof load force kN Holding time S Sk s 2|
&5 JAF 4 4 /Standard & Requirement:
1 M12 50 89.7 15 )
L5 R Test Result: # W F % See next page
2 M12 50 89.9 15

=. {58

Test Curve

: N, * Y .
S SRR
Test data description:
1109104 38 RR S, RE189T00N, RE MR
FEESEI A 1540, iR S48 8 7] LURSHIRED, (RE LI S
1. The sample is a grade 10 plain hexagon nut, with a proo
[ s =) load force of 89700 N and a test holding time of 15 seconds.
g @ 1¢1%Ekj] E éi It was tested that the nut could be removed smoothly and
Fastener Proof Load Force Curve the proof load test was passed_
bt — 1L EEARES Ra304-201575 o
122- . . . Eain }fi\xagoln\nul ‘Eiﬁ?‘?ﬁﬂgﬁ ﬁ = . 304-2015, ) ] 1 3
% 2 RARHLES Plain hexagon nut SR
85 L% 5 /Repart No. : 201614740 L9/ Page: 2/1
80 .
o st Tte hod|/Require
65
~ ng :2 st | 0T LS 5
@ ; d:- i ]
o 4 7% | 2194, 19% | 1196, 24%
R 5 ® 2, F¥F2 N 10 R B FEFHFAR S, fRELFI89900N, FRELIA
3 RIFES R J9 1588, izt F5 48 & v] LU D, fREVSEI 518, e am o | o -
o 2. The sample is a grade 10 ARC LOCK locknut, with a proof- L ”‘**fll
ot load force of 89900 N and a test holding time of 15 seconds. 4 016147803 2016147404
1 It was tested that the nut could be removed smoothly and
53T the proof load test was passed. - @'
ot —— Ban — o
0 5 10 15 2 25 30 35 0 45 50 55 &0 -
BYid) (sec) REEPRES || a=
Time (sec) ARC LOCK Locknut Wﬁ,é |
) ¢
@ | 201614740-1 201614740-2 ﬁ = I‘::Tlluu 1
LI RLE RIBR AT EHINES 5 EiE RIE SRS RN &I L, KA EHIMESMEIAMEES TR, Wil BES TR, FRXE
FEHETIE B4R ED,
Experiment conclusion: compared with the test results and dynamic curves of the plain hexagon nuts, ARC LOCK locknuts have smooth dynamic
curves, no unbuckling of the nuts after the test, without deformation of the thread pattern, which can be removed properly.
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HLERSAS N AP0 R R ZE AR B REAS MR H 40T AL EREAS N AP O3 L ] ZE R B REAS IR H 40T
THE TEST REPORT OF THE TESTING CENTER BY ZHEJIANG GUOJIAN TESTING TECHNOLOGY THE TEST REPORT OF THE TESTING CENTER BY ZHEJIANG GUOJIAN TESTING TECHNOLOGY
CO.,LTD. ON THE PERFORMANCE OF ARC LOCK LOCKNUT IS AS FOLLOWS. CO.,LTD. ON THE PERFORMANCE OF ARC LOCK LOCKNUT IS AS FOLLOWS.

ﬁ*ﬁi! L mﬁ}! ‘ Ja2-2021/1
Ly
A CHINA CORBONENTS TEST P

o oMORANTS 18T s
e e
“
2mna
ChasL7ss Chasirsn
Test Report Test Report
M Dare: 2021/11/29 R EW/Date: 2022/09/05
R84 5 Report No. ; 2021480570 T Page: 1/3 SR Report No. » 022421550 G Foge: 172
FEli/Clien: BT RHARRAT FERl/Client: BT @FHERRAT
Yangjiang Guanhong Hardware Technology Co ,Ltd. Yangjiang Guanhong Hardware Technology Co.,Lid.
M A AR AT A R RS Db M Mddress:  FRLTEHAEHME (RILZ7R) Follsbfs TR PRMSL
S HEARC . ¢ Naorth of Xingping Fifth Road, Zhuhai (Yangjiang Wanxiang) Industry Transfer
ﬁﬁ:z/;md\m 3 ;‘;Ef FEARC LOCKBFEMEHEFARC LOCK NUT Industrial P:r!krj vs:“g:io..g n-smc-.v“gimgi Cl%y # 7
LUSE ensione 1 N X
.xrfgmf‘q::nnf?:: Spes FEd T Product: FEOTHEARC LOCKE HERFHARC LOCK NUT
% i/Urade: ' 10 A5 Dimension:
B #aterial R Qo
TALASEGLLE(EE, SRF ARSI, " ﬁ;ir:ﬂvz )
he infory ion above is ovided by /i w laboraiory is not responsible for its feity. aterial: N
The information above is provided hy he elient. Our laboratory is not respansible for its authenticity e e il S0 o it e
FER SR Sample Soure EATHIERE Supplied by elieat bolts, MI2 x 80, grade 10.9, black
Ptk Sample Description:  JE8F Integrity
FIF H W Receiving Date: 2021-10-2
Hr¥ F 1 Test Dater 2021-11-04
4 fSpecificati FEM I Sample Sources SHEFIERF Supplied by client
FURHEACHR Spccifieation & Conformnce Reauirenst: {F St /Saplo Descriptions W JEAFHL Sew sanple photos
T 4 H M Receiving Date: 2022-08-23
B2 I Test Date 2022-09-01~2022-09-02

HrillE ./ Test Result: #WFSee next page
H4RLHIE 3R /SpeciFication & Conformance Requirement:

AR ER
The technical requirement supplied by client.

HMES R Test, Result: £ R TFIiSee next page
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LR Ftedll
shis | A | 040 | 200 | A6 = i el
67, 31K, 66, 63, 58, 50K, [67. 09K, [67. 06i, e — — 128 1236
A e | Nem Nem,
55, TORN, |55, 97k, : iz i
i B bk
H7ag e LA
Al R out
182, 7504, 5, 8,
R R B
BODER H il
Initial | Initial | Initial | Initial | Initial TR T e e e T R e s 1086 107.0
axial | axial | axial | axial | axial Nem Nem.

[l Al force | foree | foree | force [ force 2021 48057 1 Hi Rl S 221 4R05T-2-H i - £ ) s : s . .,ng
Transversa | GI/T 10431 67. JLIN, [65. 63N, [59. S0KN, [67. 09KY, [67. 06N, — - ) Shatad | inetady licstatt [t | iuxeaan A Senple photos
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Remark:Vibration force & 124N, test frequency 12.Silz:Test bolt MIEKTO-12.9, black: the | the | the | the
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ik IRAISRA0, AR 45,
Remark: The vibration froquency is 30Hz, ond the full amlitude is 11 43m.

B i Wit Roviewsd bys ‘iﬁﬁ? it Approved bys ,/‘k w\

2021460575 KLk SER i
R
REPORT FINALIZED

clocknut.co ttp://www.arclocknut.co




P‘\EEIE® FIm R AR BIRAE] G\SEOIE R ALRE P Emape SR EF R

ARCLOCK YangjiangGuanhong HardwareTechno[ogyCo"|_td ARCLOCK Tobethetrusted supplier of anti-loosening fasteners to customers worldwide

RAJFERERE (Bo) RS RAZEHH IR E

ADVANTAGES OF ARC LOCK ANTI-LOOSENING THREAD ARC LOCK LOCKNUT

1. L2 NAZE=mAEE ARC6177.1, ARC6177.2
ARC LOCK hexagon flange locknut ARC6177.1 and ARC6177.2

1. REBENRIBAHR, RE=E B A ZRE;

1The anti-loosening effect can be achieved with a single nut, without the restriction of installation space.

2 IS T ISR IR, SMES R Elf 9 T S pA LR 5 I O RET SRS, M TTSEIR A SRR B HA M B, g

2.By eliminating lateral clearance of the threads, the crest of the external threaded fastener stays in contact with the R side of the
internal threads, allowing for reliable anti-vibration and anti-loosening properties.

L a
dc

3HERE, RN BIIMELZE I FRERE ‘B8, ILFENNRRNENS, IR EIESRIMESEE M N
BUMLAR I BE

3. When locking, the locking force is transmitted to the "body" through the crest of the external threaded fastener, allowing a more

uniform force to be applied to all stress points and significantly improving the mechanical properties of the internal and external s
threaded fasteners. m S

ARIZRESER; IFMEANE, it ERAF/HRINIE, 75 EIFENFHRIPAIMES,

4. This product can be reused many times and is a non-pre-set torque type; the torque is required only when tightening, which SRLEIAE D
facilitates disassembly and protects the internal and external threads. Thread specification D

5. ER AT REHIMZ LT, EiREREHRE_EE RN RAIFRL, BLAEI B BIR, BIR T A

5. Without changing the shape of the fastener design, the standard fasteners can be replaced by the ARC LOCK threads to achieve
the self-locking effect, reducing the cost of use.

6. AR B (MR, SRS = F) R EES B F AT EEMR,

6. It can effectively solve the problem of soft materials (such as copper and aluminum) and thin nuts slipping. s 8 10 13 15 18 21 24 30

7 A LASHRELH KH. REVRQICE, 15 5@ ERN ; ATRIEERRE, KR lE Al

ARC6177.1 0.8 1.0 1.25 1.5 1.75 2.0 2.0 2.5

42 5B

ARC6177.2 = = 1.0 1.25 1.5 1.5 1.5 2.0

Thread pitch

7. 1t can be matched with the standard metric, American, or imperial threads, in line with the principle of general matching. In dc e L CEE e = = st A2
addition, it can be made levorotatory or dextrorotatory as required for use.

. . . . c 1 1.1 1.2 1.5 1.8 2.1 2.4 3
8. B MENE MR EL T A BIRFHARR , IR BRI ZUZBIRIEN,
8. The effect of anti-loosening is achieved through the change of thread structure, and it is less affected by the drastic change
in temperature. m 5 6 8 10 12 14 16 20

A RAENAHEZEPRMERIMEIRTERTFGB/T6177.1,GB/T6177.2( N AA=ZEHIEE)

ARC LOCK hexagon flange locknut outline dimensions in line with GB/T6177.1 and GB/T6177.2 Hexagon Flange Nuts.
A R S 2. FEW

Material: Carbon steel, alloy steel and stainless steel

A Wi aEHE K :8.10.12,A2-70.A4-80

Mechanical property grade: 8, 10, 12, A2-70, A4-80

Tel:0662-6116789 http://www.arclocknut.com Tel:0662-6116789 http://www.arclocknut.com
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2. REIE A S HAE B ARC-TB-3019 3. <20 % 2 BN A EBPHAIEE ARC6185
ARC LOCK hexagon flanged locknut ARC-TB-3019 ARC LOCK 2-type hexagon self-locking locknut ARC6185

. . 7L
= @ 1

—

7

S m S
BRLTRIRG D RS
Thread specification D M12 Mi14 Thread specification M10
<
£ *EZF 1.75 | 2.0 2.0 2.5 2.5 2.5 3.0 3.0 3.5 3.5 4.0 | 4.0 4.5 5.0 S 16 18 21 24 27 30 34 36 41 46
oo Coarse thread
L Mo .
£ B 1.5 | 15 |15 | 20| 20| 20| 20| 20| 30| 30| 3.0| 3.0 | 40 | 4.0 e min 17.77 20.03 23.36 26.75 29.56 32.95 37.29 39.55 45.2 50.85
=
S 18 21 24 27 30 34 36 41 46 50 55 60 65 75 h 9.3 12 14.1 16.4 17.6 20.3 21.8 23.9 26.7 28.6
dc 23 |255| 20 | 33 | 36 | 41 | 43 | 49 |555| 95 [e5.5| 72 | 77 | 88 O MR TR S S
Material: Carbon steel, alloy steel
A NIBERESR 8 - 10 - 12
c 21 (30 (34 (42|42 |42 |53 |53 |64 | 7 |[75]| 8 | 85| 10 Mechanical property grade: 8, 10, 12
m 12 14 16 18 20 22 24 27 30 33 36 39 42 48
A TR, SR T
Material: Carbon steel, alloy steel and stainless steel
A WMATERES 4R :8 - 10 - 12 - A2-70 - A4-80
Mechanical property grade: 8, 10, 12, A2-70, A4-80

Tel:0662-6116789 http://www.arclocknut.com Tel:0662-6116789 http://www.arclocknut.com
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4. REATEPHAEINRE ARC-RT SREE TR T EH IR

Bolt Preload Force and Tightening Torque Comparison Table

ARC LOCK Tobethetrusted supplier of anti-loosening fasteners to customers worldwide

ARC LOCK anti-loosening riveted nut ARC-RT

T A 2 5.64% 6.84% 8.84k 10.94% 12.94%
E?*& Grade5.6 Grade 6.8 Grade 8.8 Grade 10.9 Grade 12.9
{ Metric FEAHN IFEHENM FREAN FEHEENM FREAN FEHEENM FEASN FEHENM FEAN  FEHENM
r thread Pretightening Tightening  Pretightening Tightening  pretightening Tightening  pretightening Tightening  pretightening Tightening
r.\ forceN torque N.M forceN torque N.M forceN torque N.M forceN torque N.M forceN torque N.M
s‘ J \J M3 1056 0.70 1690 1.12 2253 1.49 2716 1.79 3259 2.15
i N _ AL o
M3.5 1424 1.10 2278 1.75 3037 2.34 3661 2.82 4393 3.38
. M4 1844 1.62 2950 2.60 3933 3.46 4741 4.17 5689 5.01
G = = T M5 2982 3.28 4771 5.25 6362 7.00 7668 8.43 9202 10.12
BSRTxREE e WD BAE  EAEE IR cgxpe ey
Thread size Thread Thread mouth TC;umea;IfTﬁem tmw;gsngf Mounting Maximum E+0.25 T+0.25 I}'}g\r:nnrmm distanc:
PIEN  Cormnieel Stamierineel staplnnon % 0, T PG PRtegRartire  sizeofC L M6 | 4221 | 557 | 6754 | 891 | 9005 | 11.89 | 10854 | 1433 | 13025 | 17.19
M7 6069 9.35 9710 14.95 12947 19.94 15606 24.03 18727 28.84
M2*0.4 S CLS SP 1 0.97 1.0 4.22 4.2 6.3 1.5 4.8
2 1.38 1.4 M8 7686 13.53 12298 21.64 16397 28.86 19764 34.78 23717 41.74
0 0.77 0.8
M10 12180 26.80 19488 42.87 25984 57.16 31320 68.90 37584 82.68
M2.5*0.45 S CLS SP 1 0.97 1.0 4.22 4.2 6.3 1.5 4.8
2 1.38 1.4 M12 17703 46.74 28325 74.78 37766 99.70 45522 120.18 54626 144.21
0 0.77 0.8
M14 24150 74.38 38640 119.01 51520 158.68 62100 191.27 74520 229.52
M3*0.45 S CLS SP 1 0.97 1.0 4.22 4.2 6.3 1.5 4.8
2 1.38 1.4 M16 32970 116.05 52752 185.69 70336 247.58 84780 298.43 101736 358.11
0 0.77 0.8
M18 40320 159.67 64512 255.47 86016 340.62 103680 410.57 124416 492.69
M3.5*0.6 S CLS SP 1 0.97 1.0 4.75 4.73 7.1 1.5 5.6
2 1.38 1.4 M20 51450 226.38 82320 362.21 109760 482.94 132300 582.12 158760 698.54
0 0.77 0.8
M22 63630 307.97 101808 492.75 135744 657.00 163620 791.92 196344 950.30
M4*0.7 S CLS SP 1 0.97 1.0 5.41 5.38 7.9 2.0 6.9
2 1.38 1.4 M24 74130 391.41 118608 626.25 158144 835.00 190620 1006.47 | 228744 1207.77
0 0.77 0.8
M27 96390 572.56 154224 916.09 205632 1221.45 | 247860 1472.29 | 297432 1766.75
M5*0.8 SS CLSS SP 1 0.97 1.0 6.35 6.33 8.7 2.0 7.1
2 1.38 1.4 M30 117810 777.55 188496 1244.07 | 251328 1658.76 | 302940 1999.40 | 363528 |2399.28
00 0.89 1.0
M33 145740 1058.07 | 233184 | 1692.92 | 310912 | 2257.22 | 374760 |2720.76 | 449712 |3264.91
0 1.15 1.2
M6*1.0 s cLs sP 8.75 8.72 11.05 4.08 8.6 s N . . .
1 1.38 1.4 1. M REES| BN T F M B ShR (A ST) , Rkl ig it FA18.8% K LA T #& /2 ARG E 970%, 10.9% R I £
2 2.21 2.3 BEREE60%;
The datainthe appendixreferto the 6th version of Handbook of Mechanical Design (Written by Cheng Daxian), according to which, the yield
1 1.38 1.4 strength of 8.8 grade and below is 70%, and that of 10.9 grade and above is 60%);
e @ | @ | & P e e A A - = 2 QMEEEHRREHNER, TIEL MY RAE, SRERNERBE.
Note: If thereis aneed fora higher anti-loosening clamping force, the locking torque can be increased appropriately, with referenceto the
1 2.21 2.3 yield strength of the bolt.
M10*1.5 S CLS SP 14.0 13.97 17.35 7.48 13.5
2 3.05 3.2

7 FRE IR B mER vT LA FA B AR 22 38 SR L 5F

Note: All internal thread products can be tapped with anti-loosening screw taps.

Tel:0662-6116789 http://www.arclocknut.com Tel:0662-6116789 http://www.arclocknut.com
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RAJ IR L2 i

ARC LOCK ANTI-LOOSENING THREAD SCREW TAP

BRI P IE RIS E . (R RS R
Elfh, RBEASENR A FL R, BRIBLMNT
FXZZ PRI F AR, FART LUA EIBRAR I PAHAIE BE

AT HEAFRBHEHIFER, RATELEH =M
BInj ik, RFESERR—

The anti-loosening properties of the ARC LOCK threads are stable. With
any internal threaded fastener, the desired anti-loosening performance
can be achieved by selecting the appropriate ARC LOCK screw taps and

machining the internal threads into ARC LOCK threads.
There are three types of ARC LOCK screw taps available for different

scenarios, as classified in Table 1.
= =y
R— TRAIFLETERIFR

Table 1 Classification and characteristics of ARC LOCK screw taps

5% B b
Classification Features Specifications
WS BANE, BAAS RS EME AL
BT LLSE Simple structure with wide versatility, suitable for cutting most metal M3~M200
. - SFT materials. "
Spiral screw tap WiZfEE, m EHE, EEFE . 8-32~6"-4

With upward chip discharge spiral groove for blind holes.

BEERFABEMIE, A THE, SATETL.

s The front of the chip-hold groove has aninclined groove for downward .
.ﬁmﬁiﬁ POT chip discharge and is suitable for through holes. M3~M200
Tip screw tap WERERSER, E7)N, FTRRINLL, 8-32~6"-4

Sharp ends and low resistance for high speed tapping.

WERTFRME (30:55. AF) MR EY, IEINIBLGEE,

- - . . M3~M200
Suitable for thread forming of soft materials (such asaluminum and "
copper) toincrease thread strength. 8-32~6"-4

FrELLsE
Fluteless screw tap NRT

LesE(ERIERE:

Guidance on the use of screw taps:

1. BRI FLHIMER T 5EBL MR, FEBLHEN FRER I FLERRIERIMRISRR=,

1. ARC LOCK screw taps have the same dimensions as ordinary ones, and can be used directly by changing. See Table 3 for
external dimensions.

2. RAIFBNER AR, Bit, ERARATFELENTEIETROBNG RSB BOEFL R AT F RN, Eh
LB LUMIE R —IRIZN, TR IRBIIIN T BIEIE M R R R B AT RE e SR, ElItt, 9 7 @R TEiR, MESHE
MIZXH LR FRAR, pENERESH LMARIRA,

2. ARC LOCK threads are directional, so please distinguish the tapping direction when using ARC LOCK screw taps. Especially
when tapping through-hole ARC LOCK threads, since the screw tap can be tapped from either end and the wrong direction of
tapping will cause the loss of the anti-loosening function of ARC LOCK threads, therefore, to avoid processing errors, the "thread
direction" should be indicated on the part drawing and process documentation, and if necessary, the direction should be marked on
the part.

Tel:0662-6116789

http://www.arclocknut.com
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—
FRURER

Thread diagram

73 17
Locking
direction

FR5 1A

Thread direction

AR5 1]

Thread direction

3. B«
a. WL, EMIREFTNERT, BIERFLESHSRIIE, TR JEHR I, By 4 Ea SR,
b. TCE TR TIIE, ht>4XPAHRmIE,

. EAMURER, BFERIBEBIE.

3. Blind hole tapping

a. When tapping a blind hole, it is recommended to set a relief groove at the bottom of the bottom hole if the machining
conditions permit. Tapping is also possible without a relief groove, but it will affect screw tap life.

b. ht>4XP is the best solution regardless of a relief groove.

c. After tapping the blind hole, please clean up the chips left at the bottom.

4. BRI FIRLRFL

TR ERABZESEBIENEALFE, RR=,
4. The bottom hole of ARC LOCK thread.
The diameter of the ARC LOCK bottom hole is different from that of the plain thread bottom hole, see Table 3.
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5 R= FTIRLBIMERTR
5. LR FRBNEER LRE f— UIm££ 7 )
R EIRATE AR EATER X TR LS AT EINE “ARC” FH#E. #1: M3*0.54%:E JIARC M3*0.5, Table 3 Size Table of the Tip Screw Tap
5. ARC LOCK threads on the drawing. SEFE (s) 2-3%F 4-5%F
ARC LOCK threads are marked on the drawing with the"ARC" in front of the thread specification.For example: Number of guiding threads (ls) 2-3 threads 4-5 threads
M3*0.5 is marked as ARC M3*0.5. ERER B \FL
GIiﬁtJJ‘ﬁ"JiEE Scop;of application Blind hole Through hole
o — ERFLE
?E?%E‘JISI&JEEEE%_ Applicable hole depth hmax<2d hmaxs<2d
6. Tapping cutting speed
The recommended tapping speed is shown in Table 2.
— TR *
=
R WLTHERE
Table 2 Tapping cutting speed*
HIHIZEE M/min
IITAAEL Cutting speed (M/min)
Processing materials Soimou s e sE RELsE
Tip screw tap Spiral screw tap Fluteless screw tap
{EEER M, CW0.25% -
Low carbon steel, CW0.25% 8-13 15-25 12-20 L
R, 0.25% VCW0.45% — —
Medium carbon steel, 0.25% VCW0.45% 7-12 10-15 10-15
RSN IROHIE RFLEE
. 2-7 8-13 6-15 Th Bottom hol
Stainless steel specifri%aa(tjion e
550
Cast steel 6-11 10-15 10-15 M5 60 16 5.5 4.5 7 4.39-4.5
ek — — M6 62 19 6.0 4.5 7 5.2-5.32
Castiron 10-15
==y M8 70 22 6.2 5 8 7.01-7.17
Aluminum alloy 10-12 10-25 15-25
M10 75 24 7.0 5.5 8 8.9-9.07
pE
M10x1.25 75 24 7.0 5.5 8 9.01-9.17
Note:
1 BR{URMERE —NSEHNIIEEREEE, EREMIRER AN THFF#TE LR, M10x1.0 75 24 7.0 5.5 8 9.2-9.23
1* This table only provides the user with a reference cutting speed range, the user must make appropriate adjustments
according to specific machining conditions. M12 82 29 8.5 6.5 9 10.62-10.83
2. AR S ZUTH). INTER3E, HaeFm DR IELIREEY, I R E R E R IR, 2L " " a5 o5 . 1051107
2. The tapping speed can be set faster when the material to be cut is easy to cut with a shorter processing and adequate X2 : : e
cutting oil.
1 dilis] & " . s s - M12x1.25 82 29 8.5 6.5 9 11.01-11.17
3. 5 E MRS EF R HIFIER, BIUR TRERER FEE,
3.If the materla! to be cut is unmanageable or its characteristics are not clear, it is recommended to set the tapping speed M14 8 30 10.5 3 11 12.4-12.6
at the lower limit.
M14x1.5 88 30 10.5 8 11 12.9-13.07
M16 95 32 12.5 10 13 14.4-14.6
M16x1.5 95 32 12.5 10 13 14.9-15.07
M18 100 37 14 11 14 15.78-15.99
M18x1.5 100 37 14 11 14 16.9-17.07
M20 105 37 15 12 15 17.78-17.99
M20x1.5 105 37 15 12 15 18.9-19.07
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BRI &FLIZ
Thread Bottom hole
specification diameter
M22 115 38 17 13 16 19.78-19.99
M22x1.5 115 38 17 13 16 20.9-21.07
M24 120 45 19 15 18 21.23-21.49
M24x2.0 120 45 19 15 18 22.4-22.6
M27 130 45 20 15 18 24.6-24.9
M27x2.0 130 45 20 15 18 25.4-25.6
M30 135 48 23 17 20 26.8-27.1
M30x2.0 135 48 23 17 20 28.4-28.6

RS

ARC LOCK GAUGE

E\SEOIE"  F @R P 15 R0 AO B AL 52 1 2 R 7

ARC LOCK Tobethetrusted supplier of anti-loosening fasteners to customers worldwide

RAFRBBERRAER

TECHNICAL REQUIREMENTS FOR THE USE OF ARC LOCK NUTS

RAFEEM—ER=1Nk (B5=E B PRI B LA 2 1 Fl,
ARC LOCK gauges come in a set with three probes (respectively: go gauge, middle diameter no-go
gauge, bevel no-go gauge) and two handles.

1585 2.1E#1

Go gauge No-go gauge

ERAPRFRLER ARAREER
Left is the middle right is the bevel
diameter no-go gauge no-go gauge.

= ==
SMEREEEM
Precautions for the use of gauges
1. R EEMEAMMNFER TR,
See the following table for details of the rules for the use of the ARC LOCK gauge.

2 EAENNE, mRERE NN, &R EMER,

Itis strictly forbidden to rotate strongly when measuring with gauges.

3. TR E MR T IS R F, B ERAX EXMROE,

To prevent the gauges from misjudging the products after wear and tear, the gauges must be calibrated regularly.

RAJ F IR ISIRE

Test Standards
AT L eI ZF AR 4 oF B4 7%, B R o] ZE AR BHE MR BT, MR BARAEERAEM. RAUFEFEHEN—E
A= —ZEM. —ZRELER. —ZPEFLEN FARTETASNN, EMNFRAFRESIESHN TSR

HEE.
Due to the special type of the ARC LOCK threads, the ARC LOCK locknuts must be inspected with ARC LOCK special gauges.
There are three pieces in a set of ARC LOCK special gauges: a go gauge, a bevel no-go gauge, and a middle diameter no-go

gauge. The thread direction of the gauge must be the same as that of the nut when using the ARC LOCK special gauges.

RAI BRSO T5 %

Checking method of ARC LOCK nuts

BB EFIMIASIE RN
Gauge name Gauge profile characteristics Applicable rules
1 B EERENREL,
BLE RS ST (T) Eamuﬁagmg Proper screwing into the measured thread;
Thread go gauge The thread tops the crest (T) with the 2. AT LLEE, BMEE—ERE, R Sig.
curvature on oneside. Once the gauge can be passed, even if there is obstruction,
it can be regarded as qualified.
P BFIAR (2) EEMEIE | 1 AVFREAEIRL, BR B RS 3 BB,
Thread bevel no-go gauge The thread tops the crest (Z) with the It is allowed to screw into the measured thread, but the amount
curvature on oneside. of screwing cannot exceed 3 threads.
1. FEEIE BRENIBLL
Unable to screw in the thread properly.
BRI B TR (2) 2. R —ERFNERT, LNR2EI RN, BRZMER
Thread middle diameter The thread crest is flatter (Z) EE%ZEQQZE% .
When there is obstruction, the no-go gauge can be regarded as
no-go gauge qualified if it passes completely, but the obstruction should be
before the third thread.

IR EA RN RBENTEN, I EERERIE, NREREMEEE, TIATRER,
Note: When the product with plating on the thread surface cannot pass the go gauge, it can be inspected after removing the plating.
If the go gauge can be passed after plating, the product is regarded as qualified.

RAJFRBNERERE

USER GUIDE

b = b
1. BRI FIBNRES M
Installation direction
a. RAFBNREERTH AN, ER—FMEMELR, ABRERARRESTAGHIRNER, REFR
fHIR QA B E BRI R
As a product with the unidirectional thread form, the installation of ARC LOCK thread has directional requirements, only in
the correct direction to achieve the effect of anti-loosening, otherwise, only to achieve the effect of plain thread use.

b. X FE=188. WSIEE. NAEEF, RE T nERIERESMRA.
There are installation directions for hexagon nuts with flange, flanged nuts, hexagonal nuts, etc. in our product drawings.
CTERBLHEBITHEA, B OEERAL, #RiSEHBIBRFR,
Before tapping with screw taps, it is recommended to consult our technical department to avoid undesirable anti-loosening
effects.

| 27 281
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6g MR KIERT

The 6 g external thread major diameter dimensions

2, Zu] F R Ao HIRE

ARC LOCK thread assembly torque

i 4 PR BRSNS 12EE X172 (min) K12 (max) BEL IS L2EE K12 (min) A1E (max)
a RAFEKSRIETRBRI ISR, RELE RS ENE. Thwead  Theadpitch | Mlordameter Majordiameter  Thiead  rpesdpigch  Malordiameter  Major diameter
ARC LOCK thread assembly torque should be based on the bolt performance grade, surface treatment, lubrication conditions specification (min) (max) specification (min) (DY
for a comprehensive value. M3 0.5 2.874 2.980 3 23.577 23.952
b.#H}EitH
T=KP,d M4 0.7 3.838 3.978 M24 1.5 23.732 23.968
T- R EFHE (REHE), N-m M5 0.8 4.826 4.976 2 23.682 23.962
KA R M6 1.0 5.794 5.974 3 26.577 26.952
P-FRE N, KN (FE 1 —ARER{E R4S FEAR3E EE#970%-80%) : : : : :
d-I2S AFREE, mm 1.25 7.76 7.972 M27 1.5 26.732 26.968
b. Torque calculation M8
_ 1 7.794 7.974 2 26.682 26.962
T=KP,d
T-Fastener torqu.e (installation torque), N-m 1.5 9.732 9.968 3.5 29.522 29.947
K-Torque coefficient
P, - preload force, KN (preload force is generally taken as 70% to 80% of the yield strength of the bolt) M10 1 9.794 9.974 1.5 29.732 29.968
d-thread nominal diameter, mm M30
o RIERFEHEXWSRENE A, RiETiXIEG. Bk EES MR EE, REEEE. RELBIE. 1.25 9.76 9.972 2 29.682 29.962
BINREFESEARMERMEAER .
The optimum installation torque for each application should be obtained by test. This is because many factors such as the Lo gl 11.966 3 29.517 29.952
material. hard.ness\ surface roughness. surface finish. and condition of the bolt of the part being fastened will affect the 1 11.794 11.974 3.5 32.522 32.947
torque coefficient. M12
d. RFERE, AIRIE TR Z 9B AR, 1.25 11.76 11.972 1.5 32.732 32.968
Please feel free to consult our technical department for installation according to the working conditions. M33
==
3. ([ERAFEEREIN 1.5 11.732 11.968 2 32.682 32.962
Precautions for the use of gauges 2 13.682 13.962 3 32.577 32.952
1.RRET R EFRBHEERF.
Recommended assembly tools: the torque wrench M14 1 13.794 13.974 4 35.465 35.94
2. MEEZRIEIE RIS BB AL S R T ERICE, B SR T, St S RESa e — IR Bt s 13.732 13.968 s 35,739 25,968
FRBEBGERTR) M36
Performance grade: the performance grade of the bolt and nut should be correctly matched, usually, the nut with a high 2 15.682 15.962 2 35.682 35.962
performance grade can replace a lower one to some extent (see the following table for details).
I . — . M16 1 15.794 15.974 3 35.577 35.952
3.EE#i2 . SRUEHRESIIEREE, MBI R ERERMRELIEF) 6g inEEN,
Supporting bolt refers to the bolts mating with the ARC LOCK locknuts, the external thread tolerance accuracy before 1.5 15.732 15.968 4 38.465 38.94
surface treatment should be 6 g (the standard thread).
6g IMENAFERTIER TR, 2.5 17.623 17.958 1.5 38.732 38.968
The 6 g external thread major diameter dimensions are detailed in the table below. M39
\E N 1 17.794 17.974 2 38.682 38.962
4, LEI/H M18
Working condition of the connection 1.5 17.732 17.968 & i iy
a. MEEXES . AR AT PH AR BV IE B R A s 2 17.682 17.962
Rigid connection refers to the normal field of application of the ARC LOCK locknut. M42 4.5 41.437 41.937
b, B BT R A R AR SR, RETEIMESTERFRIEHLE T, # TIAARBPSE, 25 19.623 19.958
BiFERRRINE DR ERAIBHIA. 1 19.794 19.974
Flexible connection: with a simple installation solution, ARC LOCK locknuts can be applied in the field of flexible M20 M45 4.5 44.437 44.937
connection and achieve the same anti-loosening effect. It is recommended to consult our technical department for 1.5 19.732 19.968
confirmation before use.
12 512 £ 98 E FR ILAD 2 19.682 19.962 was . 47395 47929
Matching strength grade of bolt and nut 25 21.623 21.958
Ly 27 5.84% 8.84% 10.94% 12.9%%
Bolt grade Grade 5.8 Grade 8.8 Grade 10.9 Grade 12.9 M22 15 21.732 21.968
BEBR > 64k > 84k >10% >12%% ;5 21082 21,962 M32 3 31.399 31.929
Nut grade = Grade 6 >Grade 8 = Grade 10 = Grade 12 * :
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Note : When mating with ARC LOCK threads, itisrecommended that the large diameter of the male thread be as close to the large diameter

maximum (Max value) as possible.
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LA FE A E B S 15 BR

TYPE DESCRIPTION OF ARC LOCK LOCKNUT

RAIF AR RIS T &

ARC LOCK locknuts are marked in the following way.

EaminES ROAE WU REF R REXERS
Product standard numbe Thread specification Mechanical property grade Surface treatment code
ARC-6177.1 M16 10 PH
il
Example:

BRAGIE 7 M16, HEREFR 1045, REVIE AR AR T A Z=EHREFHIRIC S AR
ARC-6177.1-M16-10-PH
The ARC LOCK hexagon flange locknut with thread size M16, performance grade 10 and phosphate surface treatment marking

method is :

ARC-6177.1-M16-10-PH

RSO H M20X 1.5, HEEZRA 10 4, REMEAEHRAEAR NSH RGBTSR P — S TTTCS ﬁ
ARC-TB-3019-M20 X 1.5-10-DX <1l ‘

The ARC LOCK hexagon flanged locknut with thread size M20 X 1.5, performance grade 10 and surface treatment galvanized Tl A A

marking method is :
ARC-TB-3019-M20X1.5-10-DX

RELBIEAER REBIPRE

Surface treatment type Surface treatment type

Phosphating PH Pasi?vﬂiion DH
sEc-;(ia!;i\saﬁﬁ Ee?) DX zmﬁ%ﬁ%loy XN
Coigriinc cX Blacﬁk%ide FH
BIE?}M LX Zn-Al I%??e?oating DKL
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