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Innovation of
Anti-Loosening Screw Thread

V-LO(

Anti-loosening bolts and nuts




Daekwang Metal Co., Ltd. is a fastener manufacturer that makes
various bolts, nuts, washers, rivets, and other products.

We have been manufacturing and wholesaling fasteners for 40 years,
and have a second-generation management. We promise to establish
a solid foundation and aim to advance into the future,

All our employees work together to meet the deadline, quality and
cost that customers require, and do their best to constantly develop
our technology, and improve our process and quality.

We will always do our best to offer the best products with the highest
quality and the best service.

Hyeon-woo Seo, CEO of Daekwang Metal Co., Ltd.

Customized Quality Implementation

Daekwang Metal always puts its customers first and grows
together with them through continuous value creation,

METAL

AN i\ [e]  HISTORY

June 1978, Established Daekwang Bolt

April 2001. Established Hyundai Special Steel
January 2002. Established Daekwang Metal

July 2003. Obtained the IS0 9001:2008 certification

April 2004. Converted into a corporation, Daekwang Metal Co.,
Ltd. And moved to larger facilities

November 2007. Obtained the ISO/TS 16949:2009 certification

August 2008, Obtained tl_'le certification of a clean workplace

September Seiec d as a Promising Small and Medium Busi—
ness by Busan Bank (No, 2008097)
November  Selected as an INNO-BIZ company (No. 8111-2907)

@ November 2010 Selected as a military service company

@ March 2011, Established a company-affiliated research institute
(No. 1011310145)
Obtained a certificate of venture business
(Mo. 20110102882)
Obtained the certification of components and mate-
rials manufacturing (No. 8403)
Selected as NEW EXPORTER 300 by the Gyeong-
nam Trade Association and became a member of the
trade association

@ June 2012. Obtained the certification of designation as a promising

@ November 2014. Obtained the certification of root industry
@ February 2015. Obtained the classification certificate of DNV (V-LOCK)

April 2017. Obtained a certificate of designation as a global IP star company
(No. 2017-3)

@ November 2017. Obtained a new technology certification from the Korea
Expressway Corporation technology market (V=LOCK)
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HEAMY INDUSTRIES, LT

HEAVY INDUSTRIES CO.LTD.

| Hyundai Heavy Industries |

+ Bolts and nuts for shipbuilding and offshore-
plant cable trays

- V-LOCK applied to Robot Business Division

| Chemical Plant Japan Mitsubishi Heawy Industries |
+ Bolts and nuts for plant cable trays

| Shipbuilding and Offshore Plant Switchboard |
+ Accessories of bolts and nuts

- Bolts and nuts used in vessel propellers

- Bolts and nuts used in vessel lighting fixtures

| Hanwha Techwin |
- Precision parts, bolts and pins for semiconduc-
tor chip manufacturing machines

| Renault Samsung Motors |
- Small parts and pins for the various blanks of
the Dioor & Hood & Trunk hinge check link

| GM |

+ Components of oil filters, steering system com-
penents: ball studs and ball joints: and many
other products

Hanwiha Techwin

METAL

DAEKWANG
Major Clients

el

| LG, Samsung |

= Supporting bolts for refrigerators, washer hold-
ing hub, and other metal components for home
appliances

| Daelim, KR Motors |
= Accessories and smail parts for motorcycle side
mirrors

| Daewoo Shipbuilding & Marine Engineering |
= V=-LOCK NUT used for shipbuilding cable trays

| STX Offshore & Shipbuilding |
V-LOCK NUT

| Components for the Railroad Car Door System |
- Bolts used in the interfor panel of high-speed
railway and subway trains

| Farm Tractors, Rice Planting Machines |
- Small parts {processed parts, bolts, and nuts)

| Heat Exchanger |
- Stud bolts and nuts fixing plate

Are you still using |
common bolts and nuts ?
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What is V-LOCK?

W-LOCK is a screw thread system with a perfect anti-loosening function. When fasteners are joined to—
gether with a specially threaded fastener, which has the V-LOCK screw thread on one of the bolt and nut,
the loosening of bolts and nuts during vibration and impact is prevented.

Principle of V-LOCK

The screw thread of V-LOCK consists of two tangential parts (the first and second tangential parts) to
induce double—contact point locking with the other object with a common screw thread, It maximizes the
friction force between the bolt and nut screw threads through double-contact points and performs an
anti-loosening function,
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Cross Section of a Common Bolt Cross Section of W-LOCK Bolt

\_\ Screw Thread
\ \ | cation
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b \ Application
Cross Section of a Common Nut Cross Section of V-LOCK Nut

V-LOCK Features

- Anti-loosening function when it is joined with fasteners with a commeon screw thread (V-LOCK bolt and
common nut, V-LOCK nut and common bolt).

- Passed the maximum vibration test (NASA Standard: NAS 3350)

- Completed the anti-loosening function test that measures the change in axial force (Junker Test: DING5151)

- Obtained the world's first DNV-GL classification certification for fasteners

- Daekwang Metal's patented technology

* Low unit price (same manufacturing process as the common bolts and nuts excluding the dies, tap and
bite the form the V-LOCK screw thread)

*Wide range of applications (applicable regardless of the shape, material and plating of products)

V-LOCK Effects

* Perfect anti-loosening effect during extreme vibration and impact

* Modifies the screw thread of the common bolt and nut specifications — Alternative for existing products

+ Component parts, such as washers, double fastening, coating processes, screw adhesives, and others
are not required, - Cost reduction due to the single fastening of the bolt and nut

-Same torque as the fastening and loosening of common bolts and nuts - Increases work efficiency

V-LOCK Screw Thread Structural Analysis

=i Common Screw Thread
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*Ununiformed load distribution: Increased fatigue — Durability reduction of products

* Increased fatigue during impact or vibration — Increase in the possibility of shear of bolt

- Concentrated load in the first screw thread — Loosening during vibration orimpact because of screw
thread damage

«< V-LOCK Screw Thread
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Fastening Torque 98N*M  Axial preload: 40.9kN

* Uniformed load distribution: Decreased fatigue — Durability improvement of products

‘Decreased fatigue — Decrease in the possibility of shear of bolt during impact or vibration

*Load is distributed to all screw threads — Prevents loosening with stronger and more uniform
load than Commaon screw threads
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Fastening with a Common Bolt and a Nut

Fastening with the V-LOCK Bolt and a Common Nut

V-LOCK Bolt

Fastening with the V-LOCK Nut and a Common Bolt

V=LOCK Nut V-LOCK Nut

Common Bolt

Common Bolt

V-LOCK Superiority

Applications
Price

Vibration+Impact

After fastening a spring
washer and a flat washer

Using adhesives

Applying nylon nuts,

U-nuts and special washers |

Reusability after vibration
and impact

‘ Common screw bolt

Low Price

Loosening

Loosening during vibration
and impact

Cost increase

Longer fastening time

Loosening prevention
Cost increase
Loosening prevention

Price increase

Reusable but has a lower
quality competitiveness

V-LOCK screw bolt

Low Price

Non-loosening

Loosening prevention during
vibration and impact

Cost reduction
(Washers are unnecessary)

Shorter fastening time

Self-locking (single fastening of a
bolt and a nut)

Cost reduction

Self-locking (single fastening of a
bolt and a nut)

Price reduction

Easy release (disassembly)
Reusable
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Test Condition

-Test Level(p—p) : 0.45inch (11.43mm)

- Acceleration Peak : 20.7G

-Test Frequency : 30Hz (1,800 Cycle/min)
+ Duration : 17 min (30,000 Cycle)

Result

- Maintains its fastening force even with 30% reductian in force compared with existing fastening torques

to prevent loosening

—
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Test Description

= A mechanical vibration test for the anti=
loosening property through the change
of the preload of a fastened part when a
shearing load is applied to the tightened
balt and nut

~When agraph slope is closer to 0", it shows
excellent fastening force maintenance,
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@ Common screw threads 321768N  47520N | 32176BMN | 47520N

@ Comman screw threads and a plain washer I0B247N | AT009N | 30EZATN | 47009N
@ Common screw threads, a plain washer and a spring washer 341733N 49826 N | 341733N | 49826
@ Common nylon screw threads 3TT032N | 0Z15N | 317032N. | B8759N
& W-LOCK screw threads 313845 N | 233760M | 324034N | 232771N

Test Condition

+Test level : £1.0 mm

- Test frequency : 12.5 Hz
* Duration : 3min

Result

+ (1) Common screw threads fastening & @Common screw thread and a plain washer fastening & @ Com-
maon screw threads a plain washer and a spring washer fastening : Loosening within 1 min

+ @ Common nylon screw threads remain fastened with the end load that decreased by 71% compared
to the initial load
— High possibility of loosening as time passes because of unstable axial force

- (B V-LOCK screw threads remain fastened with the end load that decreased by only 25% compared to
the initial load
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Warehousing of Raw Materials Forging(Heading) il Rolling WISION Inspection
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Dies Screw Thread Inspection

.

Performance Test Quality Inspection Hest Treatmert, Pafing { Acd Treatment

Packing

V-LOCK Nut Manufacturing Process

Patking B Performance Test Cuality Inspection Wil Seven Terea Cross-Saclion Weesrement

V-LOCK Bolt Quality Control

Vision Inspection M/C

-~ Inspection Items

Upper Camera

Side Camera

Inspection Mechanism

*Head part’s external diameter and clogging
- Head and hexagonal concentricity

- Size

*Hexagonal shape

*Burr and scratch

*Whole length

*Head part’s height

* Screw thread pitch

- Screw part’s external diameter

- Screw shape (check double-screw thread angle}
* Occurrence of screw distortion
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V-LOCK Nut Quality Control

- Tapping Machine - Torque defect detection control method

DRPM and tap forward/backward
time setting
aximum and minimum

When the torque is exceeded the setting
value
* Abrasion of the nut tap
* Nut forging (internal diameter) defect
* Eccentric processing of tapping
* Jamming of the chip inside the screw

When the torque is under the setting
value
* Feeder supply defect
* Nut forging (internal diameter) defect
- Tap damage

Maximum torgque value

Incomiplete threads

(initial cutting part} Complete threads

\
Mut tap’s complete threads
processing section

Mut tap's incomplete threads
processing section

Nut tap's screw thread part

{Torque Defect Detection Graph;

V-LOCK Screw Thread Applied Products

N

Hexagon Head Bolt Hexagon Wrench Bolt Neck Square Bolt Eye Bolt

U Baolt Anchor Bolt Set Anchor Stud Bolt

Torgue Share Bolt Hot Dip Galvanized Bolt

Hot Dip Galvanized Mut Hexagon / Flange Mut Processed Goods
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V-LOCK Hexagonal Bolt Specification V-LOCK Hexagonal Wrench Bolt Specification
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* Material: Steel {8.8 T or higher), SUS 304, SUS 316L, Special material available * Material: Steel (8.8 T or higher), SUS 304, SUS 316L, Special material available

* o restrictions on the materials, type and plating as long as the screw thread of V-LOCK is farmable * o restrictions on the materials, type and plating as long as the screw thread of V-LOCK is formable
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V-LOCK Hexagonal Nut Specification V-LOCK Flange Nut Specification
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* Material: Steel (B8 T or higher), SUS 304, 5US 3161, Special material available
* No restrictions on the materials, type and plating as long as the screw thread of V-LOCK is formable
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Y-LOCK Nut Vibration Test W-LOCK Mut Vitaration
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