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DAEWOO BOLT CO.LTD.

DAEWOO BOLT CO.LTD.

Office / Factory
16-8, Jobisil-gil, Sinpyeong-myeon, Dangjin-si, Chungcheongnam-do

Tel. +82-41-363-0006  Fax. +82-41-363-4300  E-mail. sales@dwbolt.com



DAEWOO BOLT CO.,LTD
www.dwbolt.com

Greetings
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History

1987. 03 CREE7|YA ME(MS FET FES 610-8)
Established Daewoo Bolt Company at Guro-Gu, Seoul

1994. 04 AIMET O|M(A7|: 4XZ AHH 222 594-1)-A7t 6,000
Y72 E HZAH| 414-H2H1,0002
Expanded and moved to Kimpo, Gyeonggi-Province, Korea
(Annual production capacity : 6,000 Tons)
Built Anchor Bolts production line (Annual production capacity : 1,000 Tons)

1996. 04 AIMEE O] (AHZHA| M7 HES 223-287)-32 10,000€
U7HEE U ROD BARKMIZAH| 25-H7t 2,0008
Expanded and moved to Seo-Gu, Incheon Metropolitan City, Korea
(Annual production capacity : 10,000 Tons)
Expanded the production facilities of Anchor Bolts and Rod Bars
(Annual production capacity : 2,000 Tons)

1997. 09 (FHRSE HOlHgt
Incorporated Daewoo Bolt Co., Ltd.

1998. 04 KSB 1002 RZ=E HA| 57t AF S
Accredited for the marking license of KS B 1002 Hexagonal Head Bolts

1999. 06 %7IEE % YLZE HZMH| #5-H7H4,0008
Expanded the production facilities of Anchor Bolts and Stud Bolts
(Annual production capacity : 4,000 Tons)

2001. 03 LUIE HZMH| &&5-H72t2 4002
Expanded the production facilities of Nuts
(Annual production capacity : 2,400 Tons)

2002. 06 KSB 1012 SZUUE A7t I FS
KSB 1016 7|X2E BAI5{7}t Q1535
KS B 1062 HE|Z0|AHE EAIS7} Q15 S
Accredited for the marking license of KS B 1012 Hexagonal Nuts
Accredited for the marking license of KS B 1016 Foundation (Anchor) Bolts
Accredited for the marking license of KS B 1062 Headed (Welding) Studs

2002. 07 KSA9001/1SO 9001 215 FIS
Accredited for KS A 9001/1S0 9001

2004. 01 STIE UF0IH(FZTIZ LYH ZHHZU 16-8HX] 6,800%)
Built a new factory and moved the head office to Dangjin-City,
Chungcheongnam-Province, Korea (Factory site area : 22,479 mf)
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Daewoo Bolt Co., Ltd., since its establishment in 1987, has been
specializing in manufacturing and supplying of galvanized zinc plated
bolt range for steel tower, guard rail and railway for electric train,
anchor bolt range for various foundation construction works, H/T
for construction, T/S bolt range and A325 range bolt for export, and
is the foremost leader in the industry. Our business value has been
recognized in both Korea and overseas market through accomplishment
of continuous progress on the strength of ceaseless encouragement and
devotion of our customers.

All the executive and staffs of Daewoo Bolt Co., Ltd. shall put our utmost
efforts in becoming your business partner that grows along with our
customers by supplying products with outstanding quality through
continuous research and exhaustive quality control. Sincerely Yours.

Kang, Hee Joon, Representative Director

2004. 06 KSB1010 OFEYEEUYAZE BAG} ASES

Accredited for the marking license of KS B 1010 Friction Grip Type High
Strength Bolts

2004, 07 IHEEH(580SS) AIMEHE-147+ 16,8002

ZE, HE, Y7H2E |zt 34 33,2008
Expanded the production facilities of Parts Former (580SS) (Annual
production capacity : 16,800 Tons)

Annual gross production capacity of Bolts, Nuts & Anchor Bolts (33,200 Tons)

2005. 12 X2 A4= Al@et5-1713,0002

Expanded the continuous heat treatment furnace (Annual production capacity
: 3,000 Tons)

2007. 01 SEZD(460SSL) AIMEHE - 137+18,000€

EE, HE, Y7H2E |zt SYLZ 51,2008

Expanded the production facilities of Bolts Former (460SSL) (Annual
production capacity : 18,000 Tons)

Annual gross production capacity of Bolts, Nuts & Anchor Bolts (51,200 Tons)

2008. 05 M SYRX| L (YL CS3,0008)

Built an additional factory complex “C” (Factory site area : 9,917 m)

2011. 03 KSQISO9001:2009 / 1SO 9001:2008 2IZ XS

Accredited for KS Q 1SO 9001:2009 / 1SO 9001:2008

2011. 12 9% EX2= Ad 25-17110,000=

2E, HE, Y7H2E |2t & X2 13,0008

Expanded the continuous heat treatment furnace (Annual production capacity
110,000 Tons)

Annual gross production capacity of Heat Treatment for Bolts, Nuts & Anchor
Bolts (13,000 Tons)

2012. 09 SEZ0(Z424) 204 MM &5

Expanded the production facilities of Bolts Former (2424 - 2 Units)

2013, 01 EEZH([BP460) & HELH AMEE

ZE, HE, Y7I2E |zt 344 58,2002
Expanded the production facilities of Bolts Former (BP460) & Nut Former
Annual gross production capacity of Bolts, Nuts & Anchor Bolts (58,200 Tons)

2014.10 Kepic A 95 s

Accredited for quality system of Kepic

2014. 11 71E874 88

Industrial Technology Research Institute

2015.05 CEQAS ==

CE CPR Certificate (Daewoo bolt,070-048959)
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WHAT YOU WANT e}
WHERE YOU WANT,
WHEN YOU WANT

& L

Vision & Philosophy

M=oY
Management Philosophy Trustworthy Company

§UME= 71Y

Leading Company ‘ I

HEO! 7%
Creative Company

Vision Global Top-tier
Fastener Company

| 229 Top-tier StALH ME7 |

Slogan Differential 8 World best!

Goal 1
2017 Sales US$ 100 Milion / Current Net Income USS$ 15 Million

= AE!"=

i

a2l x| Eel 28

Core Value

Globalization

Communication
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Production Facilities

L
DAEWOO BOLT CO.,LTD i@
www.dwbolt.com
BT AISSIMARS TEGoRM DUE 220l HES
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With the establishment of cutting-edge automated system on all production lines,
we are making our best efforts for the maximization of customer satisfaction by manufacturing uniform-quality

products on a mass production basis and various ranges of products on the basis of OEM.

01 £EIXL Bolt Former

02 L{EILH Nut Former
03 YX{2| ZtH| Heat Treatment Facility




DAEWOO BOLT CO.,LTD .

www.dwbolt.com

Testing Facilities

2|, 71, HIFHA 7|, S45901E, USHMRAR| S

AT TH|Z Aot At AE a5 2 nERO| HES S, ESELIch

We are producing and supplying top—quality products based on very strict inspection & testing with the most
advanced testing facilities like Axial force Tester, Projector, Vickers Hardness Tester, Metallographic Microscope,
Universal Tester and so on.

Utility Model Registration
HELUSES

RIZ2TIXI2| ORI 2ol A
=20[5H5}7] 218t 710| =2 &S

Quality Certificatg]

B \

HEU:E Tma

KS Q150/9001:2009 /11509 DN=635 2014 KEPIC-MIN, SN CE CPR Certificate 7| EATA Q1A

Certificate
stEAdR=HA

01 EEERQT /S AIFY|
Torque tension machine
02 £47|
" Projetor
A - : 03 HIHA ZE7|
\ Vickers Hardness Tester
04 =43013
Metallographic Microscope
05 238 FL7|
Rockwell Hardness Tester
06 HEME|
Nut Separator

KS B 1002 62 2E EA| 5{7} 215 KSB 1010 O HEB UMY 62t ZE, KS B 1062 H2| 20| AE|E EA| 5{7 215 KSB 1016 7|1= =E EA| 57t 215 KS B1012 6Zt HE HA| 517} 215
62t LE, Lot ME EA|5i7t 15




Civil Engineering - Building - Bridge - Plant
> E2T 0 ZEE ME

Torque shear Type Bolt Set

M16~M30
KS B 2819, JSS 11 09,
ASTM F1852 available(optional)

A2 Z2E siLol= FYS thell iisto] 2|00 F2= DA TP s

For even small piece of bolt,
we will make our utmost and will approach to customers together with the highest quality.

v ol HElg 92t BE ME v 2158 Dy 2E
Friction Grip Type Hexagonal Bolt Set High Strength Bolt for Construction
M12~M30 M12~M36(inch. Size available)

KS B 1010, JIS 1186 A325/A325M, A490/A490M

ISO 14399-3/14399-4 available(optional)

v U EES Vv H2|20| AEE
Anchor Bolts Welding Studs
All size available D13~D25(1/2"~1")
KS B 1016, ASTM F1554 KS B 1062, AWS D1.1, D1.6

Chemical Anchor, Set-Anchor etc

09 10



SOC Construction Field

v SHITME /SA HEIR BR0IATIEER
Electric Power Transmission & Distribution / Communication Steel Tower

M10~M64
KS, JIS, ASTM, ISO or other standards

F30l= 2R, HHlEl= tedo2 22 XS] A=AHUME FoH 2=
DMHAM BUFARE A2l 2ESHIELIC

We will repay customers for their trust in us with our outstanding quality under even all sorts or natural

unfavorable conditions like strong wind or rainstorm.
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" M6~M42
e - KS, JIS, ASTM, ISO or other standards
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Vv E23AL/2EIE| YSHE EE
Road Construction / Sound Proof Wall
M6~M42
KS, JIS, ISO or other standards
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Other Industries Production Process

19l e s

(02

cHAZt

|
S|

[

72T 2215t HAIS Ssfl MME Fno| HEEOR B2 | SR UG

Hh

We will become customer’s partner with top—quality products manufactured on the basis of the accumulated

technical skills and investigation for many years.

3 % Bolts 2=5 @W—Eﬁ)

0090000 9®
|
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v Mult LIER =E Ship ¥ 7|AELE Machinery P
N ‘27 Anchor Bolts gsi=es ggomza)

o e e Bt x =2 Wioetea =3 =
i) )

M10~M24
KS, JIS, ISO and customized for client

E(EMEE) Heavy Equipment (Track Bolt) V HjZE(AE|E 2E) Pipe(Stud bolt)

1114
L= o
2 15

L 3

X XY Ct A x| Al EEE H bR 5]
Rievy §> % §> Face % Al-Cone §> Anti-corrosion %
Material Cutting Inserting Treatment
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Technical Data

| 0 HElE IFE 8% E2E ME

EQ3 MuE N33 Z2E NE

Torque Shear Type High Strength Bolt, Nut, Washer Set

Friction Grip Type High Strength Hex Bolt, Nut, Washer Set PR r (A
(o (Fr—a8 & DRRLE .
N . u % \, Available Standard
s | + }l s n| | B T ASTM F 1852
50&,;4 » P’ d ! D | i L ASTM F 2280
(N a8 ’
_ O Q- /AZ | g &) l ll‘ .
, SR | E}l Available Standard . .
‘%T x| . 5.7 1SO 14399-3, 14399-4 DlmenS|on(KS B 281 9/JSS Il 09)
8 L ! ISO, DIN, BSI, AS also available ;
Nominal Bolt Nut Washer
size of
thread D1 D h a-b
dxP min min. B0 o B r max. | S| H|B | C|D|oD h d D t c
Dimension(KS B 1010/JIS B 1186) Unit : mm M16x2.0 16 26 27 10 15 113 08 30 16 27 312 25 25 17 32 1.5
- 45
Nf?mm?l Bolt Nut Washer M20x2.5 20 33 34 13 18 141 1.2~20 09 35 20 32 370 30 29 21 | 40
Size O 2.0
thread C D D1 C D D1 :
i dl H B app. | app. | min.| " h S H B app. | app. | min. h d D t € M22x2.5 22 37 385 14 - 19 154 1.1 40 22 36 416 34 33 0;4 23 44
M12x1.75 12 8 22 254 20 20 0.8~1.6 25 12 22 254 20 20 13 26 32 M24x3.0 24 41 43 15 20 168 624 1.2 45 24 41 473 39 38 08 25 48 6.0 i
1.5 1.6~2. 2.
M16x20 16 10 27 312 25 25 30 16 27 312 25 | 25 17 32 , M27x3.0 27 @ 47 49 17 22 19 13 50 27 46 53.1 44 43 28 | 51
5
M20x2.5 20 13 32 370 30 29 1.2-20 04 320 32 370 30 29 04 21 40 ’0 M30x3.5 30 53 55 19 24 211 20~28 15 55 30 50 57.7 48 47 31 60 80 28
M22x25 22 | 14 36 416 34 33 ~ 40 22 36 416 34 33  ~ | 23 44
0.8 0.8
M24x3.0 24 15 41 473 39 38 45 | 24 41 473 39 38 25 | 48 | 6.0
1.6~2.4 2.4
M27x3.0 27 | 17 46 531 44 43 50 27 46 531 44 43 28 56
M30x35 30 | 19 50 57.7 48 47 2.0~2.8 55 30 50 57.7 48 @47 31 60 80 28
Mechanical Property(KS B 1010/JIS B 1186)
Bolt Nut Washer
Yielding Tensile . REdUtQﬁOH o Minimum Tensile Load(KN)
longation ratio araness 5
Class strength| Strength inarea Size Class  Hardness tgc;c&f Class = Hardness
N/ N/ % % HRC M12 M16 M20 M22 M24 M27 M30
640 800 HRB 85
F8T over ~ 16 over = 45over 18~31 67 125 196 243 282 367 449 F8 ~
1,000 HRB 100
Same as
900 1,000 HRB 95 'minimum HRC 35
F10T over ~ 14 over 40over 27~38 84 157 245 303 353 459 561 F10 ~ tensile F35 ~
1,200 HRC35 load of HRC 45
bolt
1,300 HRC 30
T EJ;O ~ | 120ver 35over 40~45 110 204 318 | 394 458 596 @ 730  F13 -~
1,500 HRC 40
*1 KS only

Mechanical Property(KS B 2819/)SS Il 09)

Bolt Nut Washer
) Minimum Tensile Load(KN)
[ R : _ Reduction .
SYtIre;ﬂmi S-Egrflleh Elongation ratio  Hardness Average Assembly Lot Tension(KN) Proof
L Class st st inarea Class Hardness Loz Class Hardness
= Ir Size
—— M "_ i N/ N/m % % HRC M16 M20 M22 M24 m27 M30
s ﬁ b 1,000 1567 2448 3034 3525 4588 | 561.3 HRB 95
= = i S10T 900 over ~ 14 over 40 over | 27~38 F10 ~ Same as
r 1,200 106~139  165~217 = 205~268 238~312 310~406 379~496 HRC 35 minimum HRC 35
L . tensile F35 ~
[ s13T 1170 | 1300 203.7 318.2 394.4 4583 | 5964 | 729.7 HRC30  load of HRC 45
*] t;ver ~ 12over = 40over  40~45 F13 - bolt
’ 1,500 138~181  215~282 | 267~348  309~406 403~528 493~645 HRC 40

*1. reference only

15 16



| ASTM 2158 S2EE, LE TEE BE HZ A HEM

Hex Bolt, Nut, Washer Set for Construction Inspection & Test Plan for High Strength Bolts Assembly

«~—C

i* Q‘ 237 BAIXTE FHAPREA =)=
HE A A= HEtA Inspector HA J:- IﬂE*‘I;.-:—
No Classification Checking Point Applicable AIZA Bt Inspecting Reporting
T ’ Standard |? t = t Place Document
Builder Client
A ER 58,58 SEX| AL
ZEEWHS KS B 2819 AL HEMEE SiE ZEEMAM
Dimensions of Heavy Hex. Bolt(ANSI B18.2.3.7M) Unit : mm AR Appearance, Type, KSB 1010 Hold point Review Site Fastner Maker's
20174t Class, Size, Lot No. Packing List
THEO
D Ds S E K K1 DW  Runout C Da F R B(Ref.)  X(Ref.) 1 SEREA
of ; Site receiving - S
5 q Thread Length ~ Transi 1 Z=HAHNA A _ INE=PSESPY
Nominal Bod Width Width Bod Wrench yasher Bearing  Washer TFr':fsti Fillet | Fillet st = Inspection sHaL, £ KS B 2819 A M =k 3B |
. body Across Across body . Face Surf: Face - ) Bolt Bolt tion Axial Force Test . . . Fastner Maker's
Bolt Dia & Diameter A Cornars Diameter ing oo urface ot e Length Radius Thread - KSB 1010 Hold point Hold point Site .
Thread Height Die: FIM i - Length Length ks Torque coefficient Inspection &
Pitch =100 >0 Test Certificate
Max. Min. Max. Min. Max. Min. Max. Min. Min. Min. Max. Max. Min.  Max. Max. Min. Basic Max.
M12x1.75 12,00 11.73 21.00 2067 2425 2335 7.76 724 52 196 039 06 03 137 30 06 30 838 YA ETA>
) HZAT| 7| R HEaH
M16x2.0 16.70 1530 27.00 26.16 31.18 29.56 10.75 9.25 6.5 @ 249 0.48 08 04 182 30 06 31 38 6.0 HAHAA ,—tﬂﬂirLlEfc& Egg?g}g 7*:::@)&1
=2o-d oo = [=] =
M20x25 2084 19.16 3400 33.00 39.26 37.29 13.40 11.60 81 314 059 08 04 224 40 08 36 43 | 75 2 Inspecton Axial Force Test JNESSES 2 2 oY
before - Hold point Hold point Site
M22x2.5 2284 21.16 36.00 3500 41.57 39.55 1490 13.10 92 333 0.63 08 04 244 40 @ 08 @ 38 45 7.0 assembly Torque coefficient Bolt assembly Before assembly
M24x3.0 2484 2316 41.00 40.00 4734 4520 1590 1410 99 380 0.70 08 04 264 40 1 41 48 9.0 Assemk?lmgTools Manual inspection report
Assembling Method
M27x3.0 27.84 2616 46.00 4500 53.12 5085 17.90 1610 113 428 0.77 08 04 304 50 1.2 44 51 9.0
M30x3.5 30.84 29.16 50.00 49.00 57.74 5537 19.75 17.65 124 465 0.85 08 04 334 60 12 49 56 10.5 JH2EARNE
M36x4.0 37.00 3500 60.00 5880 69.28 66.44 2355 21.45 150 559 1.01 0.8 0.4 394 60 1.5 56 63 12.0 JI=E HZ IIEESE KS B 1002
=—= HEFAT N AL A GAL oig
3 Temporary . o .
. . ) . . assembl Temporary bolt use Bolt assembly Hold point Monitering Site
Dimensions of Heavy Hex. Nuts(ANSI B18.2.4.6M) Unit: mm  Dimensions of Hardened Washers(ASTM F436M) Y Temporary bolt g'ty Manual
Steel skeleton drawing
S E M Dw C Run?ut A B C
i 0 i >
Nominal . . . o Nominal : : TEES
" Width Width Bearing Washer Bearing Inside Outside : = =i =
N.ll.lrt] e & Across Across Thinckness Face Face Surface Waher Diameter Diameter ETEES SHA(R HEZ)
iEad Flats Corners Dia Thickness Size e
Pitch : FIM " Wi " Wi " Wi AS2E e
ax. n. ax. n. ax. n. b x|z4 H o = A ESYN P S X}
Max. =~ Min.  Max. Min. Max. Min. Max. Max. =~ Min. Max. 4 . 1R A2 SpeqﬁEd torque Bolt assembly ETDA,I‘ TA[E'AI‘ '_1,° IXNBEERZ
12 144 140 27.0 257 4.6 31 First assembly Making after 1st Hold point Monitering Site i
M12x1.75 21.00 2016 2425 2278 123 119 192 | 08 04 038 assembly Manual ASEE™AUE
1 18. 18. . 2. . 1
M16x2.0 27.00 2616 31.18 29.56 171 164 249 08 04 0.47 6 8.4 80 | 340 | 324 | 46 3 Temperature at Hieh tension bolt
R igh tension bo
M20x2.5 3400 33.00 39.26 37.29 207 194 314 08 04 0.58 20 225 | 220 | 420 | 404 | 46 31 working time assembly
M22x25 3600 3500 4157 39.55 236 223 333 08 04 063 22 245 | 240 | 440 | 424 | 46 34 FMET site quality
5 check shee
M24x30  41.00 40.00 47.34 4520 242 | 229 380 08 04 072 24 265 | 260 500 484 46 3.4 o xol ANBRE INFEINES] Az AA|ZA . sheet
— Lo . = [=} (=} —o
M27x3.0 4600 4500 53.12 50.85 27.6 263 428 08 04 080 27 305 | 300 560 541 46 | 3.4 > Final assembly Specified torque Boltassembly ;014 point  Monitering Site
Temperature at Manual
M30x35 50.00 49.00 57.74 5537 307 291 466 = 08 04 087 30 33.6  33.0 600 581 4.6 3.4 working time
M36x 4.0 60.00 5880 69.28 66.44 36.6 @ 350 55.9 0.8 0.4 1.05 36 39.6 39.0 72.0 70.1 4.6 3.4
HE| Y ot
HE 3|52 .
. = al |
Mechanical Property 2 B304 AEXIE ez EeAn #y
6 . LT Bolt assembly . . .
Inspection Pintail fracture M l Hold point Hold point Site
ASTM A325M Bolt ASTM A490M Bolt ASTM A563M Nut Nut rotation angle anua
Nominal S Proof Load Hardness Proof Load Tensile Hardness Nut Slippage
Dia and q Strength Proof Load, KN Rockwell Hardness
Thread AT . Yield Tensile  Brinell  RockwellC  Length ~ Yield  min, KN Brinell  Rockwell C
Pitch L St?gsl fh Strength St@”%\? Measure. Strength 105 e
rensti nrethod  Min, . . Method = Method = ) ) _ _
min, KN KN Min.  Max. Min. Max. KN KN Min.  Max. Min. Max. Min. Max. 8S 10S (over 85 10S (over
tapped) tapped)
M12x1.75 843 506 556  70.0 700 | 792  87.7 103.0 90.6 105 982
M16x2.0 157 942 104 130 less less 130 148 163 190 less less 169 195 183
than than than than
M20x2.5 245 147 = 162 203 | 2d 319 2d | 34 203 230 255 296 2d 2d 263 | 305 285
M22x2.5 303 182 200 251 | 253 25 251 285 315 366 311 33 326 377 353 B89 (26 (26
352 38 ~ - ~
M24x3.0 353 212 233 293 293 332 367 427 379 439 | 411 (38 (38 (38
M27x3.0 459 275 303 381 ess less 381 431 477 555 tlﬁ:.; :ﬁ:i 493 | 571 | 535
M30x35 561 337 370 466 tgfj” 319 ‘g‘;” 34 466 | 527 583 679 3d 3d 603 698 654
M36x40 817 490 = 539 678 | 223 2 678 768 | 850 989 311 33 878 1,020 952

17 18
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Ut gZH=E 1HE

Hex. Bolt/Nut for General purpose

Dimension

Nominal Size of Thread
and Pitch(d x p)
coarse pine
M6 x 1.00 6 4 10
M8 x 1.25 M8 x 1.00 8 5.5 13
M10x1.5 M10x1.25 10 7 17
M12x1.75 M12x1.25 12 8 19
M14x2.0 M14x1.5 14 9 22
M16x 2.0 M16x 1.5 16 10 24
M18 x 2.5 M18x 1.5 18 12 27
M20 x 2.5 M20 x 1.5 20 13 30
M22 x 2.5 M22 x 1.5 22 14 32
M24x 3.0 M24 x 2.0 24 15 36
M27x3.0 M27x2.0 27 17 41
M30 x 3.5 M30x 2.0 30 19 46
M33x35 M33x20 33 21 50
M36x4.0 M36x3.0 36 23 55

M39x4.0 M39x3.0 39 25 60
M42 x 4.5 42 26 | 65
M45 x 4.5 45 28 70
M48 x 5.0 48 30 75
M52 x 5.0 52 33 80
M56 x 5.5 56 35 85
M60 x 5.5 60 38 90
M64 x 6.0 64 40 95

M72x6.0 72 45 | 105
M80x6.0 80 50 115

HAO| LIAE 7B X AL

ol

AR

30;

. S R,
( g |

] X b
k.

e
$dk
[daf
[

Mechanical or physical property

Tensile strength(Mpa)
Lower yield strength(Mpa)
Stress at 0.2% nonproportional elongation(Mpa)

Stress at 0.0048d nonproportional elongation
for full-size fastners(Mpa)

Stress under proof load(Mpa)
Proof load ratio
Elongation after fracture for machined test pieces(%)

Hex. Bolts(KS B1002)

e
app.
11.5

15

19*.6
21.9
25.4
27.7
31.2
34.6

37

41.6
47.3
53.1
57.7
63.5
69.3

75

80.8
86.5
92.4
98.1

104
110
121
133

Reduction of area after fracture for machined test pieces(%)

Elongation after fracture for full size fastners(%)
Head soundness

Vickers hardness, HV
F2>98N

Brinell hardness, HBW
F=30D"

Rockwell hardness, HRB for 4.6~6.8, HRC for 8.8~12.9

Surface hardness, HV 0.3

Height of non-decarburized thread zone, E, mm
Depth of complete decarburized in the thread, G, mm
Reduction of hardness after retempering, HV
Breaking torque, MB, N-m

Impact strength, test at -20 * C, d>16mm, )

Surface integrity in accordance with 1ISO

r
min.

0.25
0.4
0.4
0.6
0.6
0.6
0.6
0.8

min.
min.
min.

min.

min.
max.
min.
max.
min.
max.
max.
min.

max.

min.

min.

da
max.

4.6

400
240

225
0.94

120

114

max. max. max.

.

1°

1.2 for for

13 Finish  Finish
. Semi-

1.5 Finish 2°

2

for
Semi-

1.8 for Finish

2 Regular Regular

3.3
3.5

340

310
091

130

124

71

19

500
300

280
0.93
20

155
220
147

209
79
95

27

6.5

10
11
13
15
16
18
19
22
2%
26
29
31
34
36
38
42
45
48
51
58
64

5.8

520

420

380
0.90

160

152

82

0.

Hex. Nuts(KS B 1012)

e
app.
10 115
13 15
17 19*6
19 219
22 254
24 277
27  31.2
30 346
32 37
36 41.6
41 473
46 | 53.1
50 57.7
55 | 63.5
60 69.3
65 75
70 | 80.8
75 86.5
80 924
85 98.1
90 104
95 110
105 121
115 | 133

dw1
min.
9
11.7
15.8
17.6
20.4
22.3
25.6
28.5
30.4
34.2

A-B

HAIQ| R4~ SO T2 T4 0|8t

A
Ve E i J
E/pANE
s
8.8 9.8
6.8 d< d> d<
16mm 16mm 16mm
600 800 830 900
640 660 720
480
440 580 600 650
0.92 0.91 091 0.9
12 12 10
52 48
No fracture
190 250 255 290
250 320 335 360
181 238 242 276
238 304 318 342
89 22 23 28
99.5 32 34 37
h
YH1
0.015
20
in accordance with 1ISO 898-7
27 27 27
1SO 6157-1

Unit : mm

max.

1
for
Finish
Semi
Finish
2"
for

max.

1
for
Finish
.
for

Semi-
Finish

Regular Regular

10.9

1,040

940

830
0.88

48

320
380
304

361
32
39

h,390
2%H1

27

12.9
129

1,220

1,100

970
0.88

44

385
435
366

414
39
44

h,435

%H1

6157-3

H2|20| AEE
Welding Stud

Dimension(KS B1062)

Nominal
size

13(Jsinch)

16(%inch)

19(%4inch)

22(%inch)

25(1inch)

Stud dia.

d(mm)

13%£0.3

16+0.3

19+0.4

22+0.4

25+0.4

Mechanical Property

Grade

HS1

HS2

Head dia.
d(mm)

22+0.4

29+0.4

32+0.4

35+0.4

41+0.4

Thickness
T min.(mm)

0.2% offset or

235 min

350 min

Tensile load of welding section

Nominal size

Tensile load(KN)

HS1

HS2

Area of Stud Section(mr)

Yielding strength(N/m)

min.
max.
min.

max.

Fillet
Radius
r min.(mm)

Tensile strength(N/mr?)

13
53.1
73.0
66.4
86.3
133

20

Length
['(mm)

80
100
120

80
100
120

80
100
130
150

80
100
130
150
100
130
150
200

400 ~ 550

500 ~ 650

80.4
111
101
131
201

Unit : mm
Final . Welding
Length W((e'%ht Amp x Time
((mm) s (A (sec.)
77 107
97 128 800 x 0.55
117 149
76 162
96 194 1200 x 0.67
116 226
75 219
2
9> 64 1500 x 0.84
125 308
145 375
75 294
95 353
125 443 1700 x 1.00
145 503
94 456
124 572
144 650 1900 x 1.40
194 845
Available Standard
I1SO 13918
ANSI/AWS D1.1
JISB 1198
D
=~
A
N = h
Elongation
20% min
17% min
19 22 25
113 152 196
156 209 270
142 190 245
184 247 319
284 380 491

TLb
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Anchor bolts Other Special Bolts
Available Standard
ASTM F 1554
Other international standrads
L type anchor bolts Unit : mm Nush head
.  —— ushroom head square ‘
Nominal a1 b Yy ok Hexagon bolt with collar g el Bl X
. il R k
e 4 Basi Tol Basic Tl appr.  appr.  appr t———}
of thread asic oler. asic oler. - . . ! a .
M10x 1.5 10 o4 25 +6.3,0 40 20 1.5 } 8 Hexagon bolt with flange L — Cup head nib bolt
M12x1.75 12 - 32 50 25 2 <\ 7 LT‘/»'J !
M16x 2.0 16 40 8 63 32 2 \ - —— | —
o 0 N - 5
+0. — )
M20x 2.5 20 £05 80 40 25 1 b Hexagon socket head cap screw e —F Nushroom head nib bolt \j
Hexagon socket countersunk T~
head cap screw Cup oval neck bolt 6 —
) type anchor bolts Unit : mm
L s Sk . i —
Nominal size d1 b u R k ﬁ 12 point flange screw Cup square neck bolt 1
of thread Basic Toler. Basic Toler. appr. Gloip appr. ¢
M10x15 10 +0.4 25 +6.3,0 45 20 15 Il N
wos 2 0w s s o el T-fead bolt e hsd ol ==L S
M16 x 2.0 16 40 5 71 32 2 < B ‘ neck bo N
M20 x 2.5 20 +0.5 50 90 40 2.5 y - .. -
a
M24 x 3.0 24 6 112 0 1 . . D —
x3 3 > 3 T-head bolt with square neck @ Flat countersunk nib bot
M30x 3.5 30 +0.6 80 +10 140 63 3.5 l' I
M36 x 4.0 36 +0.7 90 0 160 71 4
M42 x 4.5 42 +0.8 112 200 90 4.5 i
. . ) — Countersunk head screw %?n
M4S x 5.0 48 +0.9 125 | +125,0 224 100 5 T-head bolt with double nib @ 'l-!i ) with forged slot | S — @
LA type anchor bolts Unit : mm
Nominal d1 b " a R K 0
size 8
of thread Basic Toler. Basic Toler. appr. appr. appr. appr. - X & Slotted headless screw y
S | w Eye bolt with flat chamfered end E——
M8 x 1.25 8 20 +6.3 32 41 8 1.2 < —]
M10x 1.5 10 +0.4 30 0 40 51 10 1.5 = 44 b
M12x1.75 12 35 50 64 12 2 Liftine bolt Hexagon socket headless screw
M16x20 16 40 ‘8 63 81 16 2 s with flat chamfered end
M20 x 2.5 20 +0.5 50 80 102 20 2.5 !
M24x3.0 24 80 100 127 24 3 Hexagon socket headless screw
M30x 3.5 30 +0.5 90 +10 125 158 30 3.5 Stirrup bolt (U-bolt) with cone point
M36 x 4.0 36 +0.6 110 0 140 181 36 4
M42x 4.5 42 £0.7 125 180 226 42 45 Slotted set screw with flat point
M48 x 5.0 48 +0.8 150 +12.5,0 200 252 48 5
Eyelet bolt Slotted set screw
with full dog point
A type anchor bolts Unit : mm — —
J P . Weld stud (Single end stud) E_I \?vlict);tigpsi)gisrgtrew _g
B d1 b =
N%;n;g?éaséze Basic Toler. Basic Toler. BIIJ:)Y. aPRP"» aDkP"- 1 P 3 Lﬂ“ NS ( — Slotted set screw —
N — ‘ Stud bolt e — with cone boint ) —
M10x 1.5 10 vos 30 +6.3,0 35 50 1.5 —F : P
M12x1.75 12 = 35 40 65 2 af s
+8 a — SR Hexagon socket set screw
M16x20 16 40 5 55 85 2 1 Stud =1 with flat point
p
M20 x 2.5 20 +0.5 50 70 105 2.5
M24x3.0 24 80 80 125 3 Stud with d §'=EI Hexagon socket set screw
M30 x 3.5 30 +0.5 90 +10 100 155 35 tud with undercut \— p=— with full dog point
M36 x 4.0 36 +0.6 110 0 120 190 4
M42 x 4.5 42 +0.7 125 140 220 4.5 Hexagon socket headless screw Hexagon socket set screw
M48 x 5.0 48 +0.8 150 +12.5,0 160 250 5 with full dog point with cup point

Also we can manufacture all type anchor bolts such as Chemical Anchors, Set Anchor etc.
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Hexagon socket headless screw
with full cup point

Hexagon socket set screw
with cone point




| PRODUCT IDENTIFICATION

BOLTS

FASTENER DESCRIPTION

High Strength Hex. Bolt
for Friction Grip Joints
of Structural Use

High Strength Torque Shear Bolt
for Friction Grip Joints
of Structural Use

Bolts, Screws, Studs for
General Purpose

Bolts, Screws for
Steel Towers

High Strength Bolt
for Preloading

Carbon Steel Bolts, Studs and
Threaded Rod 60,000PS|
Tensile Strength

Structural Bolts Steel Heat Treated

120/105 ksi Minimun
Tensile Strength

Structural Bolts Steel Heat Treated

830 MPa Minimun
Tensile Strength(Metric)

Quenched and Tempered Alloy
Steel Bolts, Studs, and Other
Externally Threaded Fasteners

Steel Transmission Tower Bolts,
Zinc Coated and Bare

STANDARD

KSB 1010, JISB 1186
Class F8T

KSB 1010, JISB 1186
Class F10T

KSB 1010
Class F13T

KS B 2819,JSS 1l 09
S10T

MAKER's

ISO 898-1, KS B 0233
KS B 1002, JISB 1180
Grade 4.6, 4.8,5.6, 5.8
6.8,8.8,9.8,10.9,12.9
ISO 898-1, KS B 0233
KS B 1002, JISB 1180
Grade 4.8, 5.8, 6.8,
8.8,9.8,

1SO 14399-3
System HR

1SO 14399-4
System HV

ASTM A307
Grade A

ASTM A307
Grade B

ASTM A307
Grade C

ASTM A325
Type 1

ASTM A325
Type 3

ASTM A325M
Type 1

ASTM A325M
Type 3

ASTM A354
Grade BC
plain, zinc-coated

ASTM A354
Grade BD, 1/4”~2.5"

ASTM A354
Grade BD, 2.5” over

ASTM A394
Type O

ASTM A394
Type 1

ASTM A394
Type 3
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IDENTIFICATION
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PRODUCTION
SIZE

M12~M30

M20~M30

M16~M30

M20~M30

M6 ~

M12~M39
(M42~M56)

M12~M36

1/4”-20UNC
~4"-4UNC

1/27-13UNC
~1.1/2-6UNC

M12~M36

1/4”-20UNC
~4"-4UNC

1/4”-20UNC
~2.5"-8UNC

2.3/4”-4UNC
~4"-8UN

1/27-13UNC
~1"-8UNC

FASTENER DESCRIPTION

Structural Bolts Alloy Steel Heat
Treated 150 ksi Minimun
Tensile Strength

High-Strength Steel Bolts,
Classes 10.9 and 10.9.3 for
Structural Steel Joints(Metric)

Alloy-Steel and Stainless Steel
Bolting for High Temperature or
High Pressure Service and Other
Special Purpose Applications
Alloy-Steel and Stainless Steel
Bolting for Low Temperature
Service

NUTS

FASTENER DESCRIPTION

Nuts for High Strength Hex. Bolt
and Torque Shear Bolt for Friction
Grip Joints of Structural Use

Nuts for
General Purpose

High Strength Bolt
for Preloading

Carbon and Alloy Steel Nuts

Carbon and Alloy Steel Nuts
(Metric)

Carbon and Alloy Steel Nuts
for High Pressure or High
Temperature Service or Both

STANDARD

ASTM A490
Type 1

ASTM A490
Type 3

ASTM A490M
Type 1

ASTM A490M
Type 3

ASTM A193/A193M
All Grades

ASTM A320/A320M
All Grades

STANDARD

KSB 1010, JISB 1186
Class F8

KSB 1010, JISB 1186
KS B 2819, JSS Il 09
Class F10

KSB 1010
Class F13

1SO 898-2, KS B 0234
KSB1012,JISB 1181
Grade 4,5,6,8,9,10,12

1SO 14399-3
System HR

1SO 14399-4
System HV

ASTM A563
Grade O, A, B

ASTM A563
Grade C

ASTM A563
Grade C3

ASTM A563
Grade D, DH, DH3

ASTM A563M
Grade 5,9, 10, 12
8S, 853, 10S, 10S3

ASTM A194/A194M
Grade All
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PRODUCTION
SIZE

1/27-13UNC
~1.1/2-6UNC

M12~M36

ALL

ALL

PRODUCTION
SIZE

M12~M30

M20~M30

M6~M39
(M42~M100)

M12~M36

1/4"-20UNC
~4"-4UNC

M6~M100

ALL



DA EE ME(F10T,S10T) ARZA| FoAFEH
Installation of High Strength Bolts Set (F10T, S10T)

MA Al SOJALSt (Attention in Fastening)

A. &2 (High Strength Bolt) Z=2E(F10T)

= HZ % 2E, AN ST 2ol 2
HE, ot Zusatol &5y 1XHHIZ S 01 30| LA H WHS A
Check the installation side for the Tightening by hands Marking after the snug-tightening. In case the washer has rotated After
nut and the washer. V— pretensioning, replace the bolt set.

Smmls SZE P <&@ B /&

B. S2Mz| 12 (Torque Shear Bolt) 2E(S10T)

= AZ = 2E, 2N ST 20l £ 3IT0| LA AL
1xFRIZ T H|Y0| o] ohE F WHE A

ning by hands Snug-Tightening In case the washer has rotated or the splined end has not
been servered After pretensioning, replace the bolt set.

LE, ot ZEirekatel &x
Confirm the direction of fastening Tight
| nutand washes

rDDQ

G rmiE» O ipe » (D= » (CPDe

1XH 2 M 227t & MIE7L X7t E HEfoiM SEEE 20 MY AR, (BE ZH| B2 AISS H 6tX| OHIAIR)

All boltholes shall be alighned to permit insertion of the bolts without undue damage to the threads before snug-tightening.

(Do not hammer bolt head to insert the bolt in to the holes.)

1t MIZ £ = L= H|7} iR 22 1%} H1Z0| stolo] 2 #|Z (0FX[2 X2 Ha| 28 A)

In case it rains or snows after the snug-tightening, pretensioning must be done with the Bolts which are snug-tightened.

2 HZA L300 DRYEYE SISt Mas| M = MZEE A, OIE A7 ALZA| 2M7F g = A2, (E2HE| IUHEE)

Do fastening after exact adjusting and confirmation the condition of wear of inner socket. Use of bad socket may happen problem.
(Torque Shear Bolt Sets)

Ht A| S2|AFEt (Attention in Storage)

IZ EH SEXAS HIATI= H, =, §7I, 28, ZefidiE 2AASa 21 HEEX| I8 S30| EEl=
1 H AR RIXI0 23, Bag A

|

03 THr

(Please, Pay attention on following instruction Rain, Snow, Moisture, Foreige substance, Sand wind,
direct sunlight can cause bad impact on bolt proper function. Product lubricating condition could be changed by the about cause.
Keep the bolt in good ventilation warehouse or similar place.)

OI®E
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1Y Z2E ME(FI13T) ARZA| FolAE
Installation of High Strength Bolts Set (F13T)

A Al S2|Atet (Attention in Fastening)

= HZ & 2E, AM| 3TN &0l S
ST0| LA WHF A
In case the washer has rotated After

UIE, 94 ZRgEsl & xY

Check the installation side for the Tightening by hands
/ pretensioning, replace the bolt set.

1R 2 M 2X4zio] & MIE7L X7t E HEj0M EEE 20l M SHUAIR. (BE ZH| 82 AIZS HOH 5IX| ORIAR)
All boltholes shall be alighned to permit insertion of the bolts without undue damage to the threads before snug-tightening.
(Do not hammer bolt head to insert the bolt in to the holes.)

1ZHHE = 01
Marking after the snug-tightening.

nut and the washer.

| —
| —

1R HZ & = E= HI7FR 221X H[Z0| 8610 2 H1Z (DR H[ZE Za| tsE )
In case it rains or snows after the snug-tightening, pretensioning must be done with the Bolts which are snug-tightened.

1XFHIZ Al 3= HMZo SZ0| M2 LIE HHE A8310 FHAIL.
Use Torque wrench or Impact wrench designed for snug tight only.

2 HZAL ME ERT = 7 EE US US| LS AMSH FHAL. (HZ Al S2E otHe| 291)
When pretensioning, do not tighten the bolts excessively than the installation Torque. (It may cause a breakage of bolts)

i
'y

W

Ht A| S2|AFEt (Attention in Storage)

rl

HE BN SEAAS HANIE B, =, 87], O, DAHIE TABHST AIH HEC/X| YTE S20| Hels
T Y QA SIRIO] 2B Balg A,

02 THr

(Please, Pay attention on following instruction Rain, Snow, Moisture, Foreige substance, Sand wind,
direct sunlight can cause bad impact on bolt proper function. Product lubricating condition could be changed by the about cause.
Keep the bolt in good ventilation warehouse or similar place.)

O®®
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Major Customers in Korea

Z=Q TAA}

A HYUNDAI

HEAVY INDUSTRIES CO.LTD.

ENGINEERING & STEEL INDUSTRIES CO., LTD.

@ HYUNDAI DONG ANH

[73 KeeHa

LRI E R

Icepco

fh@aY

=~ |= AFOH
\v/ l:::alnzzugﬁ::aﬁ

B=2 0/0fFE MRS

-5C sizzzax

|

H3UILIZ
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gl HANMAEK

HEAVY IND.CO.,LTD
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DAEWOO BOLT CO.,LTD
www.dwbolt.com

Factory / Office

EAFDARAl A

ATAIACE
SRITGOA 227K | 2km |_on_|:||_xl
ol= &= Lot g0l ofzt 2|

Exn Efo[2t U=

ZAH SYEHE ST LIBH ZHAZ 16-8
HXHE 'é*ﬂ-g—’g 16-8, Jobisil-gil, Sinpyeong-myeon, Dangjin-si, Chungcheongnam-do
| sz fesdofice/ | tol 041.363. 0006
o | = fax 041, 363. 4300
| =ic
,,' o N ’
° ' ° ° ‘ he
° (J
[ ° ([ ]
S ZE | 7| SPAA EEHE ASL 75 FHIO[ARA | P.O.BOX 513496 Saif Q1-05-057/A
e ’ .\ Hwaseong 75, Wongol-gil, Paltan-myeon, Hwaseong-si, Gyeonggi-do, Korea Dubi Office Shariah Airport Free Zone
. o N fectory tel 031.354.4146 fax 031.354.0778
- SMARA | SMZOIN ST S 57-3 (BAS) HRAEA | 2
,“ \ Ulsan Office

SHEE FEA FT HE
57-3, Dongdae-ro, Buk-gu, Ulsan, Korea
1

AAHZ 400 &7 |AST7} 526
(h.:jmgwon 526Ho, 400, Changwon-daero, Uichang-gu, Changwon-si, Gyeongsangnam-do, Korea
tel 052.282.0038 fax 052.282. 0042 ofee
/. ,’/// //// (// : :

tel 055.288.9325 fax 055.288.9326
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