
FSW TOOL
Friction stir welding Ceramic tool ｜ Carbide tool

FSW Evolution for Ferrous Metals
Driven by Ceramic Materials and Advanced Engineering



For more information

|  Ceramic & Carbide grade information

Image Grade Features

For Ferrous metals

SiAlON Ceramics
High-performance SiAlON ceramic material with reinforced 
toughness, excellent thermal shock resistance, and outstanding 
wear durability

For Non-ferrous metals

Fine particle
cemented carbide Enhanced toughness and superior resistance to chipping

Rotation speed (min-1) Table feed (mm/min)

Ceramic 1,000 - 2,000 200 - 1,000

Carbide 1,000 - 4,000 1,000 - 2,000

|  Welding conditions guideline

|  Advantages of FSW
•	 Solid state joining without melting
•	 High-strength, high-quality welds
•	 No spatter, fumes, or harmful emissions
•	 Enables dissimilar material joining
•	 Suitable for automation and mass production



Carbide Solution

Ceramic Solution
For welding temperature 1,000°C level

SiAlON Ceramics​
For high melting point metals​
Ferrous metals / Stainless steel, Carbon steel​
Non-ferrous metals / Copper​

For welding temperature 500°C level

Fine particle cemented carbide​
For low melting point metals
Non-ferrous metals / Aluminum alloy, Die-cast

Stainless steel Copper​ Carbon steel

Aluminum
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For ferrous metals For Non-ferrous metals

CERAMIC CARBIDE
|  High Strength SiAlON Ceramics |  Fine Particle Cemented Carbide
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Physical properties※ Physical properties※
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3.3 93.5 1,200 330 3.0 15 14.4 91.0 3,000 580 5.8 63
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Metric Inch Metric Inch

Diameter Length Diameter Length Diameter Length Diameter Length

φ6mm
28mm

.236”
1.102”

φ6mm
38mm​

.236”
1.496”

60mm 2.362” 80mm 3.150”

φ8mm
28mm

.315”
1.102”

φ8mm
38mm​

.315”
1.496”

60mm 2.362” 80mm 3.150”

φ10mm
31mm

.393”
1.220”

φ10mm
28mm

.393”
1.102”

65mm 2.559” 60mm 2.362”

φ12mm
32mm

.472”
1.260”

φ12mm
32mm

.472”
1.260”

70mm 2.756” 70mm 2.756”

φ16mm

35mm

.630”

1.378”
φ16mm

38mm
.630”

1.496”

41mm 1.614” 80mm 3.150”

75mm 2.953”
φ20mm

48mm
.787”

1.890”

φ20mm 43mm .787” 1.693” 100mm 3.937”

|  Dimensional ref. for custom made product

All FSW tools are custom-made. Please ensure that the tool design falls within the dimensional limits 
(diameter and length) specified below, as there are manufacturing constraints.

The tool shape shown in the photo is for illustrative purposes only; actual shapes may vary.
Custom made products are manufactured by precision grinding from the blanks shown above.​



NTK FSW Competitor
Industry Automotive
Component Busbar

Material ISO code NN   N - Non-ferrous metal C1020

Machine (spindle type) FSW Machine None
Grade Ceramic

Bolt fastening

Tool shoulder diameter φ10
Rotation speed (min-1) 1,910
Welding speed (m/min) 60
Table feed (mm/min) 573
Feed rate (mm/rev) 0.3

Joint image

Results
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Reduced 
5.8kg/unit

Benefits •	Eliminating bolts, contributes to weight reduction
•	Save cost for bolts

NTK FSW Competitor
Industry Heavy
Component Hull parts

Material ISO code MM   M - Stainless steel SUS304

Machine (spindle type) FSW Machine Welding machine
Grade Ceramics -
Tool shoulder diameter φ16 -
Rotation speed (min-1) 1,375 -
Welding speed (m/min) 69 -
Table feed (mm/min) 275 120
Feed rate (mm/rev) 0.2 -

Joint image

Results

0
20

40
60
80

100
120

FSW Conventional 
(Welding)

Pr
oc

es
si

ng
 ti

m
e 

(R
el

at
iv

e 
va

lu
e)

Achieved 

2.3 × faster

Benefits •	Achieved 2.3× reduction in processing time compared to conventional welding.

|  Practical examples



NTK FSW Competitor

Industry Automotive

Component Battery case

Material ISO code NN   N - Non-ferrous metal ADC12 & A6061

Machine (spindle type) Vertical Machining Center None

Grade Carbide

Bolt fastening

Tool shoulder diameter φ8

Rotation speed (min-1) 4,000

Welding speed (m/min) 100

Table feed (mm/min) 1,000

Feed rate (mm/rev) 0.25

Joint image

Results
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Reduced 
3.1kg/unit

Benefits
•	Eliminating bolts, contributes to weight reduction. 
•	Significant weight reduction can be expected by replacing conventional bolt fastening 

with FSW for busbar component joining.



|  Description of FSW tool

|  Key points to make FSW tools Essential for creating optimal tools—please collect with care.

Shoulder
Probe

JointTool

Tool holder

Manufacturable tool diameter​
( Metric ) : φ6 , φ8 , φ10 , φ12 , φ16 , φ20mm
( Inch ) : .236” / .315” / .393” / .472” / .630” / .787”​

Workpiece Information
Workpiece material : &

Workpiece thickness : mm

Welding method Line welding or Spot welding 

Butt joint or Lap joint 

Machine power & Spindle interface
Thrust force resistance : N

ex. 5,000 N

&

Spindle interface : 
ex. BT50 / HSK100



007-2510K-4(EN)

Worldwide Network

Tungaloy-NTK America, Inc.
3726 N. Ventura Drive
Arlington Heights
IL 60004, U.S.A.
Phone: +1-888-554-8394
Fax: +1-888-554-8392
www.tungaloy.com/us
https://www.ntkcuttingtools.com/us/

Tungaloy Canada
432 Elgin St. Unit 3, Brantford
Ontario N3S 7P7, Canada
Phone: +1-519-758-5779
Fax: +1-519-758-5791
www.tungaloy.com/ca

Tungaloy-NTK de Mexico S.A.
C/ Los Arellano 113
Parque Industrial Siglo XXI
Aguascalientes, AGS
Mexico 20290
Phone: +52-449-929-5410
Fax: +52-449-929-5411
www.tungaloy.com/mx
https://www.ntkcuttingtools.com/mx/

Tungaloy-NTK do Brasil Ltda.
Avd. Independencia N4158
Residencial Flora
13280-000 Vinhedo
São Paulo, Brazil
Phone: +55-19-38262757
Fax: +55-19-38262757
www.tungaloy.com/br
https://www.ntkcuttingtools.com/br/

Tungaloy Hungary Kft
Erzsébet királyné útja 125
H-1142 Budapest, Hungary 
Phone: +36 1 781-6846
Fax: +36 1 781-6866
www.tungaloy.com/hu

Tungaloy Turkey
Serifali Mah.bayraktar 
Bulvari Kule Sk. No:26
34775 Umraniye / Istanbul / Turkey 
Phone: +90 216 540 04 67 
Fax: +90 216 540 04 87
www.tungaloy.com/tr 

Tungaloy Benelux b.v.
Tjalk 70
NL-2411 NZ Bodegraven Netherlands 
Phone: +31 172 630 420
Fax: +31 172 630 429
www.tungaloy.com/nl

Tungaloy Croatia
Ulica bana Josipa Jelačića 87,
10430 Samobor, Croatia 
Phone: +385 1 3326 604
Fax: +385 1 3327 683
www.tungaloy.com/hr

NTK Cutting Tools (Shanghai) 
Co., Ltd
Room 103, Building C, No. 7666 Zhong-
chun Road, Minhang District, Shanghai, 
200131, China
Phone: +86-21-64788878
Fax: +86-21-64788879
www.ntkcuttingtools.com/zh-hans/

Tungaloy-NTK Germany GmbH
Katzbergstr. 3a
D-40764 Langenfeld, Germany
Phone: +49-2173-90420-0
Fax: +49-2173-90420-19
www.tungaloy.com/de
https://www.ntkcuttingtools.com/de/

Tungaloy France S.A.S.
Les Fjords
19 avenue de Norvège
91140 Villebon Sur Yvette, France
Phone: +33-1-6486-4300 
Fax: +33-1-6907-7817
www.tungaloy.com/fr

Tungaloy Italia S.r.I.
Viale Sarca 336/Edificio 13 
20126 Milano, Italy
Phone: +39-02-252012-1 
Fax: +39-02-252012-65
www.tungaloy.com/it

Tungaloy Czech s.r.o
Turanka 1583/115g, 
627 00 Brno, Czech Republic
Phone: +420-532 123 391 
www.tungaloy.com/cz

Tungaloy Ibérica S.L.
C/Miquel Servet, 43B, Nau 7
Pol. Ind. Bufalvent
ES-08243 Manresa (BCN), Spain
Phone: +34 93 113 1360
Fax: +34 93 876 2798
www.tungaloy.com/es

Tungaloy-NTK Cutting Tools 
(Thailand) Co.,Ltd.
Interlink tower 4th Fl. 
1858/5-7 Bangna-Trad Road 
km.5 Bangna, Bangna, Bangkok 10260
Thailand
Phone: +66-2-751-5711 
Fax: +66-2-751-5715
www.tungaloy.com/th
https://www.ntkcuttingtools.com/th/

Tungaloy Cutting Tools (Taiwan) 
Co.,Ltd.
9F. No.293, Zhongyang Rd, 
Xinzhuang Dist, New Taipei City, 
24251 Taiwan
Phone: +886-2-8521-9986 
Fax: +886-2-8521-8935
www.tungaloy.com/tw 

Tungaloy Singapore (Pte.), Ltd.
62 Ubi Road 1, 
#08-09 Oxley BizHub 2
Singapore 408734
Phone: +65-6391-1833 
Fax: +65-6299-4557
www.tungaloy.com/sg

Tungaloy-NTK Vietnam LLC
3rd Floor, Licogi 13 Tower, 
164 Khuat Duy Tien, Nhan Chinh, Thanh 
Xuan District, 
Hanoi, Vietnam
Phone: +84 24 63282086
www.tungaloy.com/vn

Tungaloy Scandinavia AB
Bultgatan 38, 442 40
Kungälv, Sweden
Phone: +46-462119200
Fax: +46-462119207
www.tungaloy.com/se

Tungaloy Rus, LLC
Andropova avenue, h.18/7, 
11 floor, office 3, 115432, 
Moscow, Russia
Phone: +7-499-683-01-80 
Fax: +7-499-683-01-81
www.tungaloy.com/ru

Tungaloy Polska Sp. z o.o.
Ul. Irysowa 1, 55-040 Bielany
Wrocławskie, Poland
Phone: +48 607 907 237
www.tungaloy.com/pl

Tungaloy-NTK U.K. Ltd
Suite 3, Pioneer House, Mill Street, 
Cannock, WS11 0EF, UK
Phone: +44 121 4000 231 
Fax: +44 121 270 9694  
www.tungaloy.com/uk
https://www.ntkcuttingtools.com/uk/

Tungaloy India Pvt. Ltd.
One International Center,
Unit # 902-A, 9th Floor,
Tower 1, Senapati Bapat Marg,
Elphinstone Road (West),
Mumbai -400013, India
Phone: +91-22-6124-8804 
Fax: +91-22-6124-8899
www.tungaloy.com/in

Tungaloy-NTK Korea Ltd
1040 Gachang-ro, Gachang-myeon, 
Dalseong-gun, Daegu, 42936, Korea
Phone: +82-53-760-7698 
Fax: +82-53-768-9912
www.tungaloy.com/kr

Tungaloy Malaysia Sdn Bhd
50 K-2, Kelana Mall, Jalan 
SS6/14, Kelana Jaya, 47301 
Petaling Jaya, Selangor Darul Ehsan 
Malaysia
Phone: +603-7805-3222 
Fax: +603-7804-8563
www.tungaloy.com/my

Tungaloy Australia Pty Ltd
Unit 68 1470 Ferntree Gully Road
Knoxfield 3180 Victoria, Australia
Phone: +61-3-9755-8147 
Fax: +61-3-9755-6070
www.tungaloy.com/au

PT. Tungaloy Indonesia
Kompleks Grand Wisata Block AA-10 
No.3-5 Cibitung 
Bekasi 17510, Indonesia
Phone: +62-21-8261-5808 
Fax: +62-21-8261-5809
www.tungaloy.com/id

Specifications in this catalog are subject to change due to improvements. The contents of this catalog are as of Octover 2025.


