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Biswire

The Global Leader in the Production of Steel Wire Ropes

Outstanding Quality for High Carbon Steel Wire

Kiswire was established in 1945 in Busan, Korea. The Company has grown into
a major international operation with a global sales and marketing presence and

manufacturing facilities in Korea, Malaysia, China, Vietnam, Indonesia and USA.

Neptune & N2 Hyrope

In 1997, KISWIRE established a dedicated manufacturing operation in Johor, Malaysia. This factory offers

a complete range of wire ropes for use by the oil and gas industry, with unit weights for 6 strand rope reaching
up to 120 tonnes. Through continuous improvement, product development and expansion, Neptune Wire Rope
(6 & 8 strand) has grown into one of the leading products for the offshore industry.

In 2011, KISWIRE established a new specialized factory for offshore rope at a strategic location inTanjung
Langsat, Johor, Malaysia in order to meet with our various customers’ demands. Currently, the market requires
longer, heavier, and stronger wire rope. Now, unit weights for our 6 and 8 strand wire rope can reach 320 and
405 tonnes, respectively.

KISWIRE recently began N2 Hyrope (Rotation Resistant Rope) production. These ropes are for use on offshore
crane and in deep sea hoisting (A&R) applications. The unit weights for our N2 Hyrope are available up to 600
tfonnes.

All these products embrace our philosophy of "Absolute Quality”
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— Permanent Mooring
Technical Information
Alumar Wire

Discard Criteria

Quality Assurance




QVERVIEW

Neptune & N2 Hyrope

Key Product Features

The highest breaking strength and fatigue resistance
In round and compacted strand rope made possible by the use of special, high technology wire drawing
machinery coupled with special die and lubricant practices along with optimum rope design to minimize

spinning loss

Outstanding resistance to corrosion
Through heavy, uniform thickness zinc and zinc aluminum alloy {ALUMAR) coating in combination
with highly effective water repellent blocking compounds developed specifically for use with

Neptune & N2 Hyrope product

Excellent packing and product protection

By careful control of rope spooling and the use of strong steel reels and protective wrapping

Rigorous Quality Assurance

Through procedures and practices strictly applied according to internationally accredited standards

Benefits of Neptune Rope

Highest strength to weight ratio

Wide range of rope construction options

Excellent corrosion resistance

High fatigue life

Good abrasion and wear resistance

Ease of rope handling

Dedicated production unit

Non-rotating property (N2 Hyrope)

Plastic infilled option

Quality Assurance



Absolute Quality

QUALITY

A. High Quality Wire

Kiswire made all ropes with own processes from raw material to final product.
We produced our own drawn wire by advanced technology.

e Wire Rod

- High quality and high purity wire rod from the world's leading steel makers
- Meet the requirements of various international/national industrial standards

- Strict quality control of the wire rod surface

¢ Patenting & Galvanizing
- Automated in-line process with optimized control of microstructure
- Uniform and highly adherent galvanized coatings

- Alumar (95% Zn + 5% Al) coating option available upon request

e Drawing
- Accurate diameter control
- High-tensile, high-ductility and homogeneous wire

By the up-to-date drawing machine and precise drawing dies

- Sophisticated cooling control technique

(2]



QUALITY

B. Compaction

e The Wires are plastically deformed and the surface is made smooth resulting
in reduced contact stress between wires.

- Fill factor i (metallic area)

- Surface contact area +*

- Resistance to the abrasion ® and mechanical damages *

C. Plastic in-filled

e The plastic layer acts as a cushion between the layers of strands.

o The plastic layer has many advantages ;

- Reducing the incident of internal wire breaks

- Stabilizing the rope construction during installation and actual service
- Preventing invasion of water and harmful elements

- Retaining the internal lubricant for a long time

- Absorbing internal dynamic energy and reducing the internal stress

D. Torque control of N2 Hyrope
e The torques of the core and outer strands counteract each other

- IWRC and outer strands closed in opposite direction
- Positive and negative torque balanced to zero

- Rotation of free under load




CROSS-SECTIONS

Product Cross-Sections

Neptune, N2 Hyrope & N2 Spiral

Drilling Lines  Riser Tensioner ; Crane A&R Winch 2
- Mooring Mooring

Neptune

6 Strand Round 6 Strand Compacted

Neptune

8 Strand Round 8 Strand Compacted

N2 Hyrope

67 x K7




PRODUCT DATA

Product Data

9 Neptune 6 Strand Round

- Drilling, Riser Tensioner, Crane, Anchor & Moaring

6 Strand Compacted

- Drilling, Riser Tensioner,; Crane, Anchor & Mooring

8 Strand Round

- Riser Tensioner, A&R Winch, Crane, Anchor & Moaring

8 Strand Compacted

- Riser Tensioner, A&R Winch, Crane, Anchor & Mooring

13 N2 Hyrope 35%K7

- A&R' Winch, Crane

40%K7
- A&R Winch, Crane

55xK7
- A&R Winch, Crane

67xK7
- A&R Winch, Crane

17 NZ spiral - Permanent Maoring




PRODUCT DATA

Neptune

6 Strand Round

- Fully lubricated

- Plastic infilled option

- High breaking force

- Zinc coated / Alumar coated / Bright

1
Drilling Lines  Riser Tensioner  Anchor & Mooring Crane
i 3 Ref i i
Minimum Breaking Force o l_nformalmn
(Approximately)
. Approx.
Rope Nominal Weight Torque - yetallic
Diameter in Ai Axial gombited Cross
in Air EEIPS ALPHA DELTA OMEGA A at 20% of %
Stiffness ] Sectional
Nominal Riea
Load
[t hort hart ( [ hart
- iches  kgim it onnes N sho onnes N shart  tonnes N short  tonnes N shal MN Nm 2
force tons  force tons  force tons  force tons

50.8 2 11.3 7.6 197 1,830 217 214 2100 236 225 2,210 248 235 2310 259 130 1,500 1,240

540 21/8 128 86 220 2,160 243 241 2,360 266 250 2,450 276 260 2,550 287 140 1,700 1,400

57.2 21/4 143 96 247 2420 272 272 2670 300 285 2790 314 298 2920 328 160 2,100 1,560

60.3 23/8 157 105 275 2,700 303 303 2970 334 318 3120 351 332 3,260 366 180 2,400 1,720

635 21/2 178 119 301 2950 332 330 3,240 364 346 3330 381 362 3550 399 200 2,800 1,960

66.7 258 197 132 330 3,240 364 365 3,580 402 383 3760 422 400 3,920 441 220 3,200 2,150

699 23/4 214 144 360 3,530 397 400 3920 441 420 4120 463 433 4310 484 240 3,700 2,350

73.0 27/8 235 158 392 3,840 432 440 4320 485 462 4530 5089 483 4,740 532 270 4,300 2,640

76.2 3 254 17.1 425 4,180 469 483 4,740 532 507 4,970 559 530 5200 584 290 4,300 2,780

794 31/8 276 185 458 4,490 505 522 5120 575 548 5370 604 572 5610 631 320 5,400 3,110

826 31/4 299 201 494 4840 544 557 5460 614 585 5740 645 611 5990 674 350 6,000 3,350

857 33/8 322 216 528 5180 582 607 5950 669 637 6,250 702 666 6,530 734 370 6,800 3,590

889 31/2 348 234 563 5520 621 659 6460 726 692 6,790 763 723 7,090 797 400 7,600 3,850

953 33/4 399 268 640 6280 705 714 7,000 787 750 7,350 827 785 7,700 865 460 9,000 4,470

102.0 4 453 305 720 7060 794 796 7,810 877 836 8,200 922 B73 8,560 962 520 10,700 5,060

108.0 41/4 511 343 788 7,730 869 845 8,290 931 887 8700 978 926 9,080 1,021 580 12,300 5,600

1140 41/2 57.4 386 876 B590 966 939 9210 1,035 986 9,670 1,087 1,030 10,100 1,135 640 14,400 6,240

121.0 43/4 639 428 967 9480 1,066 1,040 10200 1,746 1,090 10,700 1,202 1,140 11,200 1,257 710 16,800 6,910

127.0 5 70.8 47.5 1,064 10,430 1,172 1,740 11,200 1,257 1,200 11,800 1,323 1,250 12,300 1,378 790 19,500 7,620

Ropes with higher Mbf could be custom designed upon special request.
Estimated Rope Mass in Sea Water = 0.87 x Rope Mass in Air.



PRODUCT DATA

Neptune
6 Strand Compacted

- Fully lubricated

- Plastic infilled option

: High breaking force

- Greater contact area

- Higher resistance to abrasion

- Zinc coated / Alumar coated / Bright

: |
Drilling Lines  Riser Tensioner  Anchor & Maoring Crane
o g A Ref i i
Minimum Breaking Force s l_rliurmatmn
(Approximately)
2 Approx.
Rope Nominal Weight Torque o llic
Diameter in Ai Al donerated e
in Air EEIPS ALPHA DELTA OMEGA £ at 20% of 2
Stiffness . Sectional
Nominal Area
Load
i( hort 5 hy i
i inches  kg/m  Ib/ft onnes W sho tonnes N short  tonnes KN short  tonnes KN shart N N -
force fons force tons force tons  force tons

50.8 2 121 81 218 2740 240 241 2360 266 253 2480 279 257 2,520 283 150 1,600 1,380

540 21/8 138 93 244 2390 269 267 2,620 294 280 2,750 309 285 2,790 314 170 1,900 1,550

572 21/4 155 104 274 2,690 302 305 2,990 336 321 3,50 353 326 3,200 359 190 2,300 1,720

60.3 23/8 169 11.0 305 2990 336 340 3,330 375 358 3,510 395 363 3,560 400 210 2,700 1,910

635 21/2 191 128 334 3280 368 373 3,660 411 392 3,840 432 398 3,900 439 230 3,100 2,170

66.7 25/8 21.1 142 367 3600 405 411 4,030 453 437 4,240 476 439 4300 484 260 3,600 2,390

699 23/4 2371 155 400 3920 441 454 4450 500 476 4,670 525 484 4746 534 280 4,200 2,610

730 27/8 252 169 435 4270 480 496 4,860 547 521 5110 574 529 5190 583 320 4,700 2,920

76.2 3 27.4 184 472 4630 520 545 5340 601 573 5620 632 581 5700 640 330 5,400 3,080

794 371/8 298 200 508 4980 560 579 5,680 638 608 5950 670 618 6,060 681 370 6,000 3,440

826 31/4 323 217 548 5370 604 618 6,060 GBI 649 6,360 715 660 6,470 728 400 6.700 3,700

857 33/8 348 234 586 5750 646 656 6430 723 689 6,760 759 700 6,860 772 420 7,500 3,860

889 31/2 376 2563 625 6,130 689 713 6990 786 749 7,350 826 761 7,460 839 450 8,400 4,130

953 33/4 430 289 711 6970 784 793 7,780 874 833 8,170 928 848 8,320 935 520 10,000 4,810

102.0 4 48.9 329 799 7,840 881 876 8,590 966 920 9,020 1,014 935 9,170 1,031 590 11,900 5,430

108.0 41/4 531 357 884 B670 974 978 9,590 1,078 1,030 10,100 1,135 1,040 10,200 1,146 630 14,000 5,790

114.0 41/2 597 40.2 971 9,520 1,070 1,070 10,500 1,179 1,130 11,100 1,246 1,150 11,300 1,268 700 16,300 6,460

121.0 43/4 665 447 1,069 10,400 1,167 1,170 11,500 1,290 1,230 12,00 1,356 1,250 12,300 1,378 770 18,700 7,150

Ropes with higher Mbf could be custom designed upon special request.
Estimated Rope Mass in Sea Water = 0.87 x Rope Mass in Air.



PRODUCT DATA

Neptune

8 Strand Round

- Fully lubricated
- Plastic infilled option
- High breaking force
- Zinc coated / Alumar coated / Bright

L S
i 68
e o | /WAL
ha | O
Riser Tensioner  Anchor & Mooring Crane A&R Winch

Minimum Breaking Force Reference information

(Approximately)
i Approx.

Rope Nominal Weight Torque  porallic
Diameter o Axial  denerated T
in Air EEIPS ALPHA DELTA OMEGA i at 20% of X
Stiffness s Sectional

Nominal
Area

Load

hort h
p iehes kg Bt tonnes o shor onnes N short  tonnes N short  fonnes N short N N i
force tons  force fons force tons force tons

50.8 2z 115 7.7 197 1,930 217 214 2,100 236 225 2,210 248 235 2,310 259 120 1,600 1,260
540 21/8 13.0 87 220 2,160 243 241 2,360 266 250 2,450 276 260 2,650 287 130 2,100 1,420

57.2 21/4 145 97 247 2420 272 272 2,670 300 285 2,790 314 298 2,920 328 150 2,500 1,580

603 23/6 159 106 275 2,700 303 303 2970 334 318 3,120 350 332 3,260 366 160 2,900 1,750

635 21/2 181 121 301 2950 332 330 3,240 364 346 3,330 381 362 3,550 399 190 3,400 1,980
66.7 25/8 200 134 330 3240 364 365 3,580 402 383 3,760 422 400 3,920 441 210 3,900 2,210
69.9 23/4 217 146 360 3,530 397 400 3,920 441 420 4,120 463 439 4,310 484 230 4,500 2,420

73.0 27/8 239 161 392 3,840 432 440 4310 485 462 4530 509 48B3 4,740 532 250 5,100 2,700
76.2 3 258 17.4 425 4,160 468 491 4,820 541 516 5060 569 538 5,280 593 270 5,800 2,850
794 31/8 280 188 458 4,490 505 522 5120 575 548 5370 604 572 5610 631 290 6,500 3,150

826 31/4 303 204 494 4,840 545 557 5460 614 585 5740 645 611 5990 674 320 7,200 3,400

857 33/8 327 219 528 5180 582 607 5950 669 637 6,250 702 666 6,530 734 340 8,100 3,670

889 31/2 353 237 563 5520 621 659 6,460 726 692 6,790 763 723 7,090 797 370 9,100 3,940

953 33/4 405 272 640 6,280 706 714 7000 787 750 7,350 827 785 7,700 BG5 430 10,800 4,580

102.0 4 46.0 31.0 720 7,060 794 796 7,810 877 836 8,200 922 873 8,560 962 480 12,800 5,170

108.0 41/4 519 348 788 7,730 869 845 8,200 931 887 8,700 978 926 9,080 1,021 540 14,700 5,830

1140 41/2 583 392 876 6590 966 939 9,210 1,035 986 9,670 1,087 1,030 10,100 1,135 610 17,300 6,490

121.0 43/4 649 436 967 9,480 1,066 1,040 10,200 1,746 1,090 10,700 1,202 1,140 11,200 1,257 670 20,100 7,180

127.0 5 /1.9 482 1,064 10400 1,173 1,140 11,200 1,257 1,200 11,700 1,323 1,250 12,300 1,378 740 23,300 7,930
133.0 51/4 77.3 51.8 1,138 11,200 1,254 1,220 11,800 1,345 1,280 12,600 1,411 1,330 13,000 1,466 810 26,200 8,710
140.0 51/2 857 574 1,223 12,000 1,348 1,310 12,800 1,444 1,370 13,500 1,510 1,430 14,000 1,576 900 29,500 9,650
146.6 m E 55 1,315 12,900 1,450 1,410 13,800 1,554 1,480 14,500 1,631 1,540 15,100 1,698 980 33,100 10,500
152.0 6 101.0 67.7 1,410 13,800 1,554 1,510 14,600 1,664 1,580 15500 1,742 1,650 16,200 1,819 1,060 37,100 11,400

159.0 61/4 1097 735 1,497 14,700 1,650 1,600 15700 1,764 ?6% 16,500 1,862 1,760 17,300 1,940 1,150 41,000 12,300
162.0 63/8 1140 764 1,539 15,100 1,696 1,650 16,100 1,819 1,730 17,000 1,907 1,810 17,800 1,995 1,190 43,000 12,800

Ropes with higher Mbf could be custom designed upon special request.
Estimated Rope Mass in Sea Water = 0.87 x Rope Mass in Air.



PRODUCT DATA

Neptune

8 Strand Compacted

- Fully Lubricated

- Plastic Infilled Option

- High Breaking Force

- Greater contact area

- Higher resistance to abrasion

- Zinc coated / Alumar coated / Bright

H T ;
N 1**o
Riser Tensioner  Anchor & Mooring Crane A&R Winch
i . Reference i i
Minimum Breaking Force i {nlurmatlon
(Approximately)
F Approx.
Hopr_s Nominal Weight Torque o allic
Diameter fo s Axial  generaed e
in Air EEIPS ALPHA DELTA OMEGA £ at 20% of :
Stiffness : Sectional
Nominal Aroa
Load
i hort ¢
o inches  ka/m b/ onnes W sha onnes W short  tonnes KN shart  tonnes N short M N i
force tons force tons force tons force tons

50.8 2 122 82 218 2,140 241 241 2360 266 253 2,480 279 257 2,520 283 130 2,000 1,380

540 21/8 139 94 244 2,400 269 267 2,620 294 280 2,750 309 285 2,790 314 150 2,300 1,540

572 21/4 157 105 274 2680 302 305 2990 336 321 3,150 354 326 3,200 359 170. 2,800 1,720

603 23/8 171 111 305 2890 335 340 3,330 375 358 3510 395 363 3,560 400 190 3.200 1,910

635 21/2 193 129 334 3270 368 373 3660 411 392 3,840 432 398 3,900 439 210 3,700 2,1707

66.7 25/8 21.3 143 367 3,590 404 411 4,030 453 432 4,240 476 433 4,310 484 240 4,300 2,410

699 23/4 233 156 400 3,920 440 454 4,450 500 476 4,670 525 484 4,750 534 260 5,000 2,630

73.0 27/8 255 171 435 4,260 479 496 4,860 574‘7 521 5110 574 529 5,190 583 290 5,700 2,9407

76.2 3 27.7 186 472 4,630 520 545 5340 601 573 5,_65 ESZ 581 5,700 640 310 6,500 3,100

-79.4 31/8 301 202 508 4,980 560" 579 5680 638 608 5960 G670 G618 6,060 681 340 7,200 3,440
826 31/4 326 219 548 5370 604 618 6,060 681 649 6,360 715 660 6470 728 370 8,000 3,730

857 33/8 351 236 586 5750 646 656 6,430 723 6BY 6,760 759 700 6,860 772 390 9,000 4,010

889 31/2 380 256 625 6120 689 713 6,990 786 749 7,350 826 761 7,460 839 420 10,100 4,290
953 33/4 434 292 711 6970 7783 793 7,780 874 833 8,170 918 848 8,320 935 490 11,900 4,990

102.0 4 49.4 332 799 7,830 881 876 8590 966 920 9,020 1,014 935 9,170 17,031 550 14,200 5,640
108.0 41/4 536 36.0 884 8670 972 978 9,590 1,078 1,030 10,700 1,135 1,040 10,200 1,146 610 16,700 6,190
1140 41/2 603 406 971 9520 1,068 1,070 10,500 1,179 1,130 11,100 1,246 1,150 11,300 1,268 680 19,500 6,900

”121.[] 43/4 672 452 1,059 10,390 1,165 1,170 11,500 1,290 1,230 12,100 1,356 1,250 12,300 1,378 750 22,400 7,650

127.0 5 744 50.0 1,149 11,270 1,264 1,270 12,500 1,400 1,330 13,000 1,466 1,360 13,300 1,499  BZ20 25,600 8,310

1330 51/4 820 552 1,232 12,080 1,355 1,360 13,300 1499 1430 14,000 1576 1,450 14200 1,598 880  28.800 8,970

7140.0 51/2 90.0 606 1,322 12,960 1,454 1,460 14,300 1,609 1,546 15,100 1,698 1,560 -15,300 1,720 870 32,400 9,940

146.0 _53/4 98.4 662 1,419 13,920 1,561 1,570 15400 1,731 1,650 16,200 1,819 1,680 16,500 1,852 1,060 736,400 10,800

Ropes with higher Mbf could be custom designed upon special request.
Estimated Rope Mass in Sea Water = 0.87 x Rope Mass in Air.



PRODUCT DATA

N2 Hyrope
35xK7
Rotation Resistant Rope

- Rotation resistant

- Fully lubricated

- Plastic infilled option
- High breaking force
- Compacted

- Greater contact area

bie

Anchor & Mooring Crane

; Approx. Minimum Breaking Force Reference information (Approximately)
Rope Nominal 5

Diameter Weaqht Nieniia § grade Maximum }_\xial Torque geru_arated at Metafllic Cross

in Air Length Stiffness 20% of Nominal Load Sectional Area
mm inches kag/m Ib/ft 13;:25 kN t?g;zs ki meter MN N.m mm?
508 2 129 85 229 2,250 241 2,360 23,200 150 340 1,390
520 134 90 240 2,360 253 2,480 22,300 160 370 1,460
540 21/8 146 98 259 2,540 213 2,880 2050 170 410 1,580
56.0 157 105 278 2,730 293 2,870 19100 180 460 1,690
572 21/4 163 109 285 2,790 300 2940 18400 190 480 1,770
58.0 169 113 294 2,880 309 3,030 17,700 200 500 1,820
603 23/8 182 122 314 3080 331 3250 16,400 210 560 1,960
620 194 130 335 3,290 353 3,460 15,400 220 610 2,080
835 21/2 202 135 352 3,460 371 3,640 14,800 240 560 2,180
64.0 22 135 357 3,500 376 3,690 14,800 240 670 2210
86.0 215 144 380 3,730 400 3,920 13,900 250 740 2,380
667 25/ 222 149 388 3800 408 4000 13500 260 760 2,400
68.0 229 153 404 3980 425 4170 13,100 270 810 2,500
9.9 23/4 244 163 426 4,180 448 4,400 12,200 290 880 2,640
72.0 758 173 452 4,430 476 4670 11,600 30 960 2,790
730 27/8 267 179 465 4,560 489 4,800 11,200 310 1,000 2,870
740 214 184 478 4,690 503 4,930 10900 320 1,040 2,95
760 290 194 504 4940 530 5200 10,300 340 1,130 3,110
76.2 3 290 194 504 4,940 530 5,200 10,300 340 1,130 3,110
794 31/8 315 211 541 5,310 570 5590 9,500 370 1,260 3,390
820 339 227 568 5,570 598 5,860 8,800 390 1,370 3,620
826 31/4 341 228 568 5,570 598 5860 8,700 00 1,380 3,670
84.0 349 734 588 5,770 619 6,070 8,500 40 1450 3,800

857 33/8 367 246 613 6010 645 6,320 8100 430 1540 3950
384 257 646 6,330 679 6660 7,800 450 1670 4170
31/2 395 265 658 6,450 593 6,790 7,500 460 1,720 4,250
90.0 395 25 658 6450 693 6790 7,500 470 1,740 4,360
920 M3 277 686 6,730 722 7,080 7,200 480 1,850 4,560
94.0 131 289 708 6,940 745 7,310 6,900 500 1,960 4,760
953  33/4 454 304 717 7,030 755 7,400 6,600 520 2,010 4,900

96.0 %4 31 729 7,150 767 7520 6400 530 2050 4970

Ropes with higher Mbf could be custom designed upon special request.
Estimated Rope Mass in Sea Water = 0.87 x Rope Mass in Air.



PRODUCT DATA

N2 Hyrope
40xK7
Rotation Resistant Rope

- Rotation resistant

- Fully lubricated

- Plastic infilled option
- High breaking force
- Compacted

- Greater contact area

LY
09 vee

| [ O
Crane ABR Winch
Rope Nominal cgp'mx, Minimum Breaking Force Reference information (Approximately)
Diameter .mg_ht N arade S urade Maximum Axial Torque yenerated at Metallic Cross
in Air 9 u Length Stiffness 20% of Nominal Load Sectional Area
mm  inches  kg/m Ib/ft “f’:r':: KN l;':r'lzs kN meter M N mm?
82.0 339 227 587 5,760 618 6,060 8,800 400 850 3,700
826 31/4 2341 228 587 5,760 618 6,060 8,700 Mo 850 3,750
84.0 349 234 608 5960 640 6,280 8500 420 900 3,880
857 33/8 367 246 637 6,250 671 6,560 8,100 M0 960 4,040
88.0 384 257 660 6,470 695 6,820 7.800 460 1,030 4.270
88.9 31/2 395 265 691 6,770 727 7130 7,500 470 1080 4360
90.0 395 265 6O 6,770 727 7,130 7,500 480 1,100 4,470
%0 N 7,080 760 7,450 7,200 490 1,170 4,560
94.0 431 288 745 7,300 784 7690 6,900 510 1240 4760
953 33/4 454 304 755 7.410 795 7,800 6,600 530 1,270 4,900
96.0 44 311 767 7,520 807 7,910 6,400 540 1300 4,970
980 83 324 805 7,890 847 8310 6200 560 1,390 5,180
100 503 337 831 8,150 875 8,580 9,900 580 1,470 5,390
102 4 516 346 865 8480 910 8920 9600 600 1,560 5,570
04 53.6 359 899 8,820 946 9280 9,300 630 1,650 5,830
106 557 373 936 9,160 984 9,650 8,900 650 1,750 6,060
108 41/4 583 391 99 9500 1,020 10,000 8500 680 1,850 6.290
1o 605 405 998 9790 1,050 10,300 8.200 700 1,940 6,520
112 628 421 1,030 10,100 1,080 10,600 7,900 720 2,040 6,670
114 412 653 438 1070 10500 1130 11,100 7,600 740 2,150 6,910
116 676 453 1,090 10,700 1,150 11,300 7,300 770 2,230 7,150
120 724 485 1,170 11,500 1,230 12,100 6,900 830 2,480 7,660

Ropes with higher Mbf could be custom designed upon special request.
Estimaied Rope Mass in Sea Water = 0.87 x Rope Mass in Air.



PRODUCT DATA

N2 Hyrope
55xK7
Rotation Resistant Rope

- Rotation resistant

- Fully lubricated

- Plastic infilled option
- High breaking force

- Compacted

- Greater contact area

=T W= O
Crane A&R Winch
—— w;.lmx_ Minimum Breaking Force Reference information (Approximately)
Diameter ; elg_hl Niifiilo $ grade Maximum Axial Torque generated at Metallic Cross
in Air Length Stiffness 20% of Nominal Load Sectional Area
mm inches kg/m Ib/ft n;;r: kN t?;:;is kN meter MN N.m mim?
172 595  39.9 1,000 9,810 1,060 10,400 10,000 660 3,730 6,730
114 41/2 620 415 1,050 10,300 1,500 10,800 9,600 680 3,990 6,970
16 642 430 1,070 10500 1,130 11,100 9,300 710 4,140 7,210
BT 667 460 1,040 11,200 1,200 11,800 8,700 760 4,560 7,720
121 43/4 691 463 1,150 11,300 1,210 11,900 8,600 770 4,640 7,850
122 702 470 1,180 11600 1,240 12,200 8,500 780 4,800 7,980
124 726 486 1,220 12,000 1,280 12,600 8,200 810 5,040 8,240
126 743 502 1,260 12400 1,320 12,900 8,000 830 5,290 8,510
127 5 766 513 1280 12600 1,340 13,000 7800 850 5,420 8,650
128 778 521 1,280 12,600 1350 13,200 7,700 860 5,460 8,780
130 803 538 1320 12900 1330 13,600 7,400 890 5,720 9,060
132 828 555 1,360 13300 1,430 14,000 7.200 920 5,990 9,340
133 51/4 844 565 1,390 13600 1460 14,300 7,100 930 6,160 0480
134 857 574 1400 13,700 1470 14,400 7,000 940 6,260 9,630
136 88.3  59.2 1430 14000 1510 14800 6,700 970 6,480 9,920
138 90.9 609 1470 14400 1550 15200 6,600 1,000 6,760 10,200
140  51/2 926 620 1,520 14900 1,600 15,700 6,400 1,030 7,100 10,500
142 953 639 1550 15200 1,630 16,000 6,200 1,060 7,430 10,800
144 98.0 657 1,590 15600 1,670 16,400 6,100 1,090 7,730 11,100
146 53/4 10010 677 1620 15900 1,710 16,800 5,900 1120 8,030 11,400
148 1040 697 1,650 16200 1,740 17,100 5700 1,150 8,340 11,700
150 107.0 717 1,690 16600 1,780 17,500 5,600 1,180 8,700 12,100
152 6 1100 737 1,740 17000 1,830 18,000 5,400 1,210 9,070 12,400
154 1120 750 1,780 17,500 1,880 18,400 5,300 1,250 9,350 12,700
156 1150 771 1,800 17,700 1900 18,600 5,200 1,280 9,670 13,000
158 1180 791 1,840 18000 1,940 19,000 5,000 1,310 10,000 13400
159  61/4 1200 804 1860 18200 1960 19,200 5,000 1,330 10,200 13,600
60 121.0 811 1890 18500 1,990 19,500 4,900 1,350 10,400 13,700
162 63/8 1240 831 1930 18900 2030 19900  4.800 1,380 10,700 14,100
165  61/2 1290 864 195 19,100 2050 20,100 4,600 1,430 11,400 14,600
171 63/4 1400 938 2,090 20500 2,200 21,600 4,200 1,540 12,800 15,700

Ropes with higher Mbf could be custom designed upon special request.
Estimated Rope Mass in Sea Water = 0.87 x Rope Mass in Air.
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PRODUCT DATA

N2 Hyrope
67xK7
Rotation Resistant Rope

- Rotation resistant

- Fully lubricated

- Plastic infilled option
- High breaking force

- Compacted

- Greater contact area
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Crane ABR Winch
i Approx. Minimum Breaking Force Reference information (Approximately)
HDPF Aomised Weight Maximum Axial Torque generated at Metallic Cross
Dineetor in Air N grade Sgrade Length Stiffness 20% of Nominal Load Sectional Area
mm inches kg/m Ih/ft t?;rzzs kN 1?::;25 kN meter MN N.m mm?
12 505 39.9 1000 9810 1080 10,400 10,000 660 3,730 6,730
114 41/2 620 415 1050 10300 1,100 10,800 3,600 680 3,990 6,970
116 B42 430 1070 10500 1,130 11,100 9,300 710 4,140 7,210
120 68.7 460 1,040 11200 1200 11,800 8,700 760 4,560 7,120
121 43/4 691 463 1,50 11,300 1210 11,900 8,600 770 4,640 7,850
122 702 470 1,180 11600 1,240 12200 8500 780 4,800 7,980
124 726 486 1220 12000 1,280 12,600 8,200 810 5,040 8,240
126 749 502 1,260 12,400 1,320 12,900 8,000 830 5,290 8,510
" 127 5 766 513 1280 12600 1340 13,100 7800 850 5,420 8,650
128 778 521 1280 12600 1350 13,200 7,700 850 5,460 8,780
130 80.3 538 1320 12900 1,330 13,600 7400 890 5,720 9060
132 828 555 1,360 13300 1430 14,000 7,200 920 5,090 9,340
133 51/4 844 565 1390 13600 1460 14,300 7,100 930 6,160 9,480
R 857 514 1400 13700 1470 14,400 7000 940 5,260 9,630
136 883 502 1430 14000 1510 14,800 6,700 970 6,480 9,920
138 909 609 1470 14400 1550 15,200 6600 1,000 6,760 10200
140 51/2 926 620 1520 14900 1600 15700 6,400 1,030 7,100 10500
142 953 639 1570 15400 1,650 16,200 6,200 1,060 7,430 10,800
144 980 657 1610 15800 1,690 16,600 6,100 1000 7,730 11,100
T 146 53/4 1010 677 1650 16200 1,740 17,100 5,900 1,120 8,030 11,400
148 1040 697 1690 16600 1,780 17,500 5,700 1,150 8,340 11,700
150 1070 717 1,740 17,000 1,830 17,900 5,600 1,180 8,700 12,100
152 6 1100 737 1,790 17,600 1,880 18,400 5,400 1,210 9,070 12,400
150 1120 750 1,820 17800 1,920 18,800 5,300 1,250 9350 12,700
156 1150 771 1,860 18200 1,960 19,200 5,200 1,280 9670 13,000
158 1180 791 1,800 18600 2,000 19,600 5,000 1,310 10,000 13,400
159 61/4 1200 804 1920 18800 2020 19,800 5000 1,330 10,200 13,600
160 1210 811 1850 19,100 2050 20,100 4,900 1,350 10,400 13,700
162 63/8 1240 831 1990 19500 2100 20,600 4800 1,380 10,700 14,100
166 61/2 1290 864 2070 20300 2180 21,400 4,600 1,430 11,400 14,600
171 63/4 1400 938 2240 22000 2,350 23,000 4,200 1,540 12800 15,700

Rapes with higher Mbf could be custom designed upon special request.
Estimated Rope Mass in Sea Water = 0.87 x Rope Mass in Air.




PRODUCT DATA

N2 Spiral
Permanent mooring for offshore industry

Benefits

- High strength per weight ratio / High torsional balance

- Superior corrosion protection

- Longer service life to over 20 years

- Computer Aided Modeling and DynamicTesting on tension-tension fatigue
and axial fatigue for the best endurance and torque balance in predicting
the life span of N2 Spiral

. Design and manufacture of N2 Spiral terminations compliance
with contemporary requirements

- Sheathing in MDPE or HDPE

Permanent
Mooring
) ﬁ];r;l; Minimum Breaking Force Agipik
Strand Nominal ~ Products Sheathing Approx. Axial o3
Diameter Dia Thickness Stiffness Met;flhc feporsx
In air 1770 1960 Sectional Area
mm inches mm mm kg/m Iby/ft t?:rllzs kN tonnes force kN MN mm?
5 21/2 710 6 227 1563 420 4,120 465 4560 410 2,520
68 258 800 6 244 164 455 4460 500  _ 4900 40 2,680
70 234 80 8 267 119 480 4710 545 5350 480 2980
73 2758 80 8 293 197 525 5,150 605 5930 540 3,250
T8 3 920 8 318 214 580 5690 655 6420 580 3,540
" 79 31880 8 349 235 625 6130 720 7060 620 3,880
B2 314 980 8 371 253 610 650 780 7,65 670 4200
86 33/8 1020 8 389 261 735 71210 85 8090 710 4450
T 312 100 10 431 280 810 7,940 B0 8730 770 4790
T 925 358 1125 0 461 310 860 8,430 945 9270 810 5,080
Tg55 334 1155 10 492 331 915 8970 1,015 9950 870 5840
T 98 37/8 1180 10 540 363 965 9460 1,110 10890 950 58960
02 4 124.0 11 576 387 1,050 10,300 1,180 11,570 1,020 6,350
1055 41/8 1275 11 594 399 1110 10890 1,230 12,060 1,060 6,600
T8 414 1300 11 629 423 1,165 11,430 1310 12860 1120 7,000
115 43/8 1385 11 812 452 1240 12,160 1395 13680 1200 7480
T4 4172 1360 1M 711 478 1,305 12,800 1475 14470 1200 1920
T 118 458 1400 11 746 501 1,390 13,630 1650 15,200 1310 8310
115 434 1435 11785 527 1465 14370 1.635 16,030 1,380 8,760
124 A7/8 46,0 1 822 552 1500 15100 1,710 16770 1450 9,190
927 5 1490 11 863 580 1605 15,740 1800 17,650 1530 9670
131 51/8 1530 11 893 60.0 1715 16820 1,865 18,290 1,550 10010
133 61/4 1550 1M @6 629 1,755 17,210 1960 19220 1,630 10510
1375 53/8 1595 11 99.6  66.9 1,865 18200 2095 20550 1,740 11,200
T4l 5121630 11 1040 699 1960 19220 2195 _ 21530 1820 11,730
a4 558 1660 11 1080 726 2,030 19,910 22710 22,260 1800 12150
1465 53/4 1685 1 1130 759 2000 20,500 2375 23290 1,970 12700
1475 57/8 1695 1 1190 800 2,035 20,940 2475 24270 2,060 13,280
13 6 1750 11 1230 827 2255 22120 2,580 25,300 2,150 13,850

Ropes with higher Mbf could be custom designed upon special request.
Estimated Rope Mass in Sea Water = 0.87 x Rope Mass in Air.
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Technical Information

Torque Factor
The offshore market requires wire rope for use in deep and
ultra-deep water. The torque developed under load can be a problem when
the pay load end is free to rotate, Forsuch application, a low torque
constructions are available, Rotation resistant ropes offer these properties
and are very popular in the offshere market,

where :
T T is torque by load (N.m)
Torque Factor = ——— | Wwis the load applied (N)

W x D
D is Rope diameter (mm)

Drum Winding

Always wind wire rope from the top of the one reel

onto the top of the other or bottom to bottom.

The winding directions are as shown.

Axial Stiffness (MN)
Axial Stiffness is determined by E X A,

where :

E is the apparent modulus of the rope

A is the cross sectional area of the circumsecribed circle.

Drum and Sheave

The relationship between sheave diameter and

Construction

Torque Factor

6X36WS+IWRC 0.068
8Xx36WS+IWRC 0.082
35XK7/40XK7/55%K7 0.0065

<Rotation Resistant Rope Torque Factor>

STRENGTH EFFICIENCY OF WIRE ROPE
WHEN BENT OVER PINS OR SHEAVES OF VARIOUS SIZES

rope diameter is a critical factor that is used'to 2
-m 65§ e e s
establish the rope's fatigue resistance or relative ek Mvﬁ e
m
service life. It is expressed in the D/d s \
. 2 o= m\
where : ol Sl S
D: Drum / Sheave Diameter 80 |[— =
d: Rope Diameter :; i
If D/d'is higher, rope service life is longer g5 |——
100

0 2 4 [ 8 0 12 14 16 18 20 22

Inspection of Sheave and Drum Groove
The first itemiwhen examining sheaves and groove is
the condition of the groove.
To check the size, groove gauge is used.
The gauge should contact the groove for about 150 degree.
A: Correct, B: Too tight, C: Too loose

24 26 28 30 32 34 36 38 4D

D/ d ratio
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Fleet Angle
Zz

The achievement of even winding on a'smooth faced drum is determined
mostly by the fleet angle. The greatest influence on fleet angle.

The fleet angle defined as the included angle between two lines : [
One line drawn through the middle of the fixed sheave and the drum-
and perpendicular to the axis of the drum and a second line drawn from | .

the flange of the drum to the base of the groove in the sheave.
There are left and right fleet angle, measured to the left or right of
the center line of the sheave, respectively. /
For eptimum efficiency and service characteristies, the angle here should not
exceed 1-1/2 degree for a smooth drum, ner 2 degree for a grooved drum.
Higher fleet angle can cause bad winding on the smooth drum, and the rope

|

|
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rubbing against the flange of the sheaved grooves. .
f,

. 1

Conversely, small fleet angle can cause the rope to pile up. (2N L2t

I
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Rope Stretch i
All'rope will stretch when a'load is initially applied.
As arope degrades from wear, fatigue, ete., continued application of a load
of constant magnitude will produce a varying amount of rope stretch.
i : m * Phase 1
-z . gw - Initial/Constructional stretch
Bmalr E "é_ -The rope adjustments to operating
& _2 : : §7 conditions.
E ié E NORMAL LIFE STRETCH E Eé * Phase 2
s § I: i < -The greatest part of the rope
& e i service life.
g | S E E -z -This portion exhibits anly a small
LC|3 ] E 5_ amount of stretch.
= : =2 e Phase 3
% ] i . -The stretch occurs at a quicker rate.
B E E -This second upturn of the curve is a
- : : warning indicating that the rope
: : should soon be removed.

UNITS OF ROPE LIFE
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Alumar Wire

Alumar Wire

Alumar wire is coated with Zn-Al (5% Al) to enhance corrosion resistance and fatigue endurance. Application of this wire

ranges extensively to wire rope, spring wire, ACSR, fence wire, wiper arms, and also recently customized in bridge cables.

Corrosion Resistance

Compared to normal zinc galvanized wire, it has 4 times more corrosion resistance, especially useful for humid and salty
seawater conditions.

Fatigue Endurance

Both Alumar and galvanized wire satisfies the one million cycles specification in aTension-Tension test, however galvanized
wire develops minute crack, where Alumar coated wire had no such occurrence. Alumar coated wire has 1.4 times more

fatigue endurance as compared to Zn galvanized wire in the Reverse-Bending test.

Stable Structure of Galvanized Layer

The dendritic structure of Zn galvanized wire can crack and reduce corrosion resistance.

The granular structure of Alumar coated wire promotes higher corrosion resistance and fatigue endurance.

200
180
160
140
120
100

80

60
40 ALUMAR

GALVANIZED

Loss In Coating [g/m?]
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Discard Criteria
According to IS0 4309:2010

KISWIRE

Nature and number of wire breaks

A wire rope must be discarded at the very latest when one of the number of visible wire break specified below table.

Number of visible broken outer wires
) Sections of rope spoaling on
Sections of rope spooling on a single layer drum .
Total number of load-bearing a multi-layer drum
wires in the outer strands (n) Regular lay Lang lay Regular & Lang lay
Over a length | Over a length | Over a length | Over a length | Over a length | Over a length
of 6d of 30d of 6d of 30d of 6d of 30d
n <50 2 4 1 2 4 8
51<n<75 3 6 2 3 6 12
76 <n <100 4 8 2 4 8 16
101 <n<120 5 10 2 5 10 20
121 <n <140 6 " 3 6 12 22
141 <n <160 6 13 3 6 12 26
161 <n <180 7 14 4 7 14 28
181 <n <200 8 16 4 8 16 32
201 £ n <220 9 18 4 9 18 36
221<n <240 10 19 b 10 20 38
241 < n < 260 10 21 5 10 20 42
261<n <280 i 22 6 1 22 44
281 <n <300 12 24 6 12 24 48
n > 300 0.04 x n 0.08 x n 0.02xn 0.04xn 0.08 x n 0.16 xn
Note : Ropes having outer strands of Seale construction where the number of wires in each strand is 19 or less (e.g. 6x19 Seale) are placed in this table two
rows above that row in which the construction would normally be placed based on the number of load-bearing wires in the outer layer of strands.

<Table 1. Number of visible broken wires in single-layer and pararrel-closed ropes>

Number of visible broken outer wires
Total number of load-bearing Sections of rope spooling Sections of rope spooling
wires in the outer strands (n) on a single layer drum on a multi-layer drum
Over a length of 6d | Over a length of 30d | Over a length of 6d | Over a length of 30d
71<n<100 2 4 4 8
101 <n <120 3 5 5 10
121<n <140 3 5) 6 1
141 <n <160 3 6 6 13
161 <n <180 4 7 7 14
181 £ n <200 4 8 8 16
201 < n <220 4 - 9 9 18
221 <n <240 5 10 10 19
241 <n <260 5 10 10 21
261 < n <280 6 1 1 22
281 <n <300 6 12 12 24
n > 300 6 12 12 24
Note : Ropes having auter strands of Seale construction where the number of wires in each strand is 19 or less (e.g. 18x19 Seale) are placed in this table two
rows above that row in which the construction would normally be placed based on the number of load-bearing wires in the outer layer of strands.

<Table 2. Number of visible broken wires in rotation-resistant ropes>
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Broken wires at termination

Broken wires at, or adjacent to, the termination, even if few in number, are indicative of high stresses at this position
and can be caused by incorrect fitting of the termination. The cause of this deterioration shall be investigated and, where
possible, the termination shall be remade, shortening the rope if sufficient length remains for further use, otherwise the

rope shall be discarded.

Localized grouping of broken wires

Where broken wires are very close together, constituting a localized grouping of such breaks, the rope shall be discarded. If
the grouping of such brealks occurs in a length less than 6d or is concentrated in any one strand. It may be necessary to

discard the rope even if the number of wire breaks is smaller than maximum number shown inTable 1.

Fracture of strands

If a complete strand fracture occurs, the rope shall be immediately discarded.

Reduction of rope diameter resulting from core deterioration

Reduction of rope diameter resulting from core deterioration can be caused by
a) internal wear and wire indentation
d) internal wear caused by friction between individual strands and wires in the rope,
particularly when it's subject to bending
c) deterioration of fiber core
d) fracture of a steel core
If these factors cause the actual diameter to decrease by 10%, the rope shall be discarded even if no broken wires are

visible.

External wear

If, due to external wear, the actual rope diameter has decreased by 7 % or more of the nominal rope diameter, rope shall be

discarded even if no wire breaks are visible.




Quality Assurance

KISWIRE

» ABS

AFPROVAL CERTIFICATE FOR
UFACTURING FROCESS.

___ DNV BUSINESS ASSURANCE
MANAGEMENT SYSTEM CERTIFICATE _

CERTIFICATE OF
MANUFACTURING ASSESSMENT

S s s

B
|

i
DET NORSKE VERITAS
__APPROVAL OF MANUFACTURER

CERTIFICATE OF
Design Assessment
it eeret

e Canty ot
s

IS0 9001 Det Norske Veritas Management System

API Certificate of Approval to use the official APl Monogram
Korean Register Approval Certificate for Manufacturing Process
ABS Certificate of Manufacturing Assessment

ABS Certificate of Design Assessment

ABS Certificéte of Type Approval (AQS)

Det Norske Veritas Approval of Manufacturer Certificate

CCS Certificate of Works Approval

LR Approval of a Works for the Manufacturer of Steel Wire Rope

KISWIRE is committed to supplying the highest possible quality across its full product range.
This is achieved by strict adherence to SO 9001 to which the whole of KISWIRE's operations are accredited.

KISWIRE maintains its QA programmes throughout its operations to ensure that products are manufactured

under a documented and controlled system for consistency in workmanship standard.,

23



iswire

MALAYSIA

KOTA KISWIRE

SOUTH-EAST ASIA HO

No. 33, Jalan Senyum, Kampung Wadihana
80300 Johor Bahru, Jahor, Malaysia

Tel. 60-7-340-4000

Fax. 60-7-331-0475

KISWIRE SDN. BHD.

Plo/475, Jalan, Keluli 2,

81700 Pasir Gudang, Johor, Malaysia
Tel. 60-7-254-9400

Fax. 60-7-251-0870

_KISWIRE CORD SDN. BHD.

Plo 475, Jalan Nibang;

Kawasan Perindustrian Tanjung Langsat,
81700 Pasir Gudang, Johar, Malaysia
Tel. 60-7-258-1475

Fax. 60-7-255-2475

KISWIRE NEPTUNE SDN. BHD.

Plo 475C, Jalan Ipil 4, Tanjung Langsat Port,

81700 Pasir Gudang, Johor, Malaysia
Tel. 60-7-255-2013
Fax. 60-7-255-2019

KOREA

HEADQUARTERS

20, Gurak-ro 128beon-gil, Suyeong-gu,

Busan, Korea 613-701
Tel. 82-51-760-1700
Fax, B2-51-757-7379

SEOUL OFFICE

20f Janggye Bldg., Janggye-dang,
363, Samil-daero, Jung-gu,
Seoul, Korea 100-760

Tel. 82-2-316-6114

Fax. 82-2-316-61156

OVERSEAS

KISWIRE TRADING, INC.

460 Bergen Boulevard # 120 Palisade Park,
NJ'07850, USA

Tel. 1-201-461-88495

Fax. 1-201-461-8021

KISWIRE EUROPE B.V.

Kleine Landtong Z1 4201 HL Gorinchem,
The Netherlands

Tel, 31-183-666060

Fax. 31-183-665021

KISWIRE CO. (TOKYO)

Ohtori Bldg., #7F 4-5 Dodenma-Cho,
Nihonbashi Chuo-Ku, Tekyo, Japan
Tel. 81-3-3808-2839

Fax. 81-3-3808-2835

KISWIRE CO. (0SAKA)

Kiswel Bldg 4F, 3-8-24, Nanbanaka,
Naniwa-Ku, Osaka, Japan

Tel, 81-6-6636-6607

Fax. 81-6-6636-7751

KISWIRE (SHANGHAI) TRADING CO.,LTD.
SHANGHAI BRANCH

Rm 1003, Block A, Oriental Financial Plaza
Property Management Center, No. 1168
Gentury Avenue, Pudong, Shanghai, China
Tel. B6-21-5208-0929

Fax. B6-21-5208-2878

KISWIRE SINGAPORE LTD.

101 Cegi| Street, #16-10 Tong Eng Building.
Singapore 069533

Tel. 656-227-0938

Fax. 656-227-2297




