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As a member of Xiamen Tungsten Co., Ltd., SofTool Manufacturing Co., Ltd. is
located at Jingbin industrial park in Tianjin. With modern scale investment, the
new plant has been put into use at the end of 2020. With multiple automated
production lines, a full set of advanced heat treatment, surface processing

equipment lines, the annual production capacity is expected to reach 600

thousand pieces, we are a high-tech enterprise focusing on metal cutting tool
bodies.
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As a steel product manufacturing enterprise integrating product research and
development, process design, manufacturing, OEM/ODM, and product sales, we
provide professional cutter tools and personalized and exclusive solutions for
PSC product, milling tool bodies, drilling stem, boring tools, shrink-fit chuck,
hydraulic chuck, crank shaft for global customers. Our products are applied in
wind (nuclear) power generation, mold manufacturing, automobiles, construc-

tion machinery, railways, petrochemicals and other fields.
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To build a global synergistic platform
for the cutting tools,
to be one of the influential tool body

manufacturing companies.
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Leading the healthy development for
the tool body industry;
expediting the industrial upgrades

for the tooling companies.
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To build the company with quality,
to reward customers with benefits,

to cultivate employees with value.
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Tooling also arts.



SUPERIOR SERVICE
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SUPERIOR SERVICE
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Adhering to the service tenet of quality-oriented,
customer first, we take advantage of technology,
capacity and scale to provide customers with stable

quality products and fast delivery services.
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ADVANCED TECHNOLOGY

ADVANCED TECHNOLOGY
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In order to provide cutting tools solution and over-
come difficulties for customers, experienced techni-
cal talents, high-tech design simulation platform,
advanced controlling process, CNC equipment, as
well as system information management are inte-

grated.



LARGE SCALE
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Providing customers with various processing skills,
such as automated production line, advanced heat
treatment, surface processing equipment line with
1 billion investment and 600 thousand capacity to

meet multiple demands.
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SofTool Crankshaft Cutter, Your Smart Choice!

MBI EEENHEFMIES

COPING WITH CUSTOMER PROCESSING NEEDS
WITH PROFESSIONAL SKILLS.
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The crankshaft is the core component of the internal combustion engine. It is applied in every aspect of our life and indispensable in motorcyle, car, truck, ship
and fuel geneiator set. SofTool crankshaft milling tool integrates technology, experience and capacity.

We have more than 100 successful crankshaft processing cases. With the ability of professional design and development, manufacturing and technical
support, we can provide a full range of machining solutions for milling cutters, cartridges, inserts, accessories and associated products. Focusing on

the future, SofTool will work with you hand in hand with professionalism to achieve win-win cooperation.
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PRODUCT MACHINING AND DELIVERY CAPACITY
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In the field of crankshaft processing, we can provide products such as
Tbroaching, integral /modular crankshaft internal milling cutter, modular
crankshaft external milling cutter, flange end milling cutter and other
products.

The maximum diameter of the cutter can be up to 1000mm, axial and radial
runout can be controlled within 0.03mm.

Delivery time is usually 4-8 weeks, and we can also flexibly adjust the delivery

time according to the customer needs.
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TECHNICAL SPECIALITY
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We have strict requirements on heat treatment, surface harden-
ing and precision of the tool substrate and cartridge.

First of all, the cutter body must have enough rigidity to ensure
the connection strength and prevent curshing and deformation;
Secondly, the surface of the cutter body near the insert is
hardened to prevent the iron filings from wearing out the cutter

body.

TOOLING ALSO ARTS
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»» CRANKSHAFT ANALYSIS
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Crank throw, consisting of connecting rod journal, main journal and balance block, can
be processed by internal milling, external milling and Tbroaching.
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Crankshaft rear flange (known as big head)
Be processed by a turning set or universal turning
tool

|
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| |
Crankshaft front (known as small head ) | e
Be professed by a turning set or universal turing
tool 1 | y
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According to the processing sequence, crankshaft roughing proceeds a single turning , multi-cutter profile turning, external milling, internal
milling, Tbroaching, high-speed follow-up external milling, compound machining, etc.
Since external milling, internal milling, Tbroaching, T-Tbroaching and high-speed follow-up external milling are alternately processed by
multiple inserts with mainly minor cutting, it results smaller radial cutting force and effectively reduces the cutting deformation of rough
machining.
In general: When crankshaft length is below 700mm, Tbroaching and external milling are mostly performed;

When crankshaft length is above 700mm, external milling or internal milling of the main journal and connecting lod journal is mostly

performed.
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Blank allowance is also an important basis for choose milling or Tbroaching:
- If allowance is rough and large, allowance=5mm(one-side), external milling or internal milling is generally applied;

- If allowance is even and small, allowance<3mm(one-side), Tbroaching and T-Tbroaching is generally applied;

Crankshaft roughing can also be performed by internal milling or external milling of the main joutnal and connecting rod journal to remove
most of the allowance, after releasing stress, then Tbroaching of the main journal and connecting rod journal, which is more beneficial to

reduce the processing deformation of the crankshaft.

After the machining, the crankshaft can obtain better axial and radial dimensions.

TOOLING ALSO ARTS 04
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| Choice of crankshaft
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Process

Advantage

Disadvantage

Application

HRES, AIAEEERK;

TR, #MHTA;

B EBEF

Single turning tool

Simple machine , applicable for
common lathe;

Less investment;

Easy and cheap.

Low efficiency; large crankshaft
deformation;

Low automation;

Low accuracy.

Single piece and small scale
production
(sample trial production)

Multi-cutter profile turning

Simple machine ;

Less investment;

Easy and cheap;

Higher processing efficiency.

Large crankshaft deformation;
Low automation;
Low accuracy.

Bulk and mass production
(Traditional crankshaft with low
additional value)

External milling

Higher cutting speed, Vc=300rn/min
Shorter cutting time; less cutting
force;

As more inserts as possible; higher
efficiency;

Long life of the tool; high machining
precision.

Medium equipment investment;
Special cutter, higher price.

Suitable  for bulk and mass
production of crankshaft  with
length below 700mm

(Most passenger cars)

Internal milling

Fewer inserts;

Withstand a large load;

Low cost of single insert;

The tool life can reach about 2 times
of the external milling;

Hard for tool setting
Longer non-cutting time, process-

ing time is longer than milling by
30% ~ 50%;

High equipment investment;
Special cutter, high price.

Suitable for bulk and mass production
of crankshaft with length above
700mm
(Most commercial and engineering
vehicles)

Tbroaching

Small crankshaft deformation, high
processing quality, can replace
rough grinding;

Similar to standard turning inserts,
low cost.

Efficiency lower than milling;
High equipment investment;
More inserts consumption.

Suitable for crankshaft length
below 700mm in batches and
production.
(Passenger car crankshaft)

High-speed follow-up external milling

The productivity is relatively high for
the crankshaft on the side of the
balance block;

With a high flexibility;

High processing quality;

High equipment investment;
Lower processing efficiency;
High automation.

Suitable for crankshaft length below
700mm single piece or mass
production.

(Passenger car crankshaft)
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Compound machining

Crankshaft machining in one clamping;

With a high flexibility;
High processing quality;

High equipment investment;
Low processing efficiency;
High automation.

Suitable for all kinds of crankshaft
single-piece, small-batch production.
(Crankshaft for marine, large construc-
tion machinery)

TOOLING ALSO ARTS TOOLING ALSO ARTS
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»» Application £% | Back turning

\

RIBEIREK,
FIRIAT:24, HSKERONESESFT]

According to the drawings, composite back

turning coupling with 7:24, HSK, etc. can be

y/

4MNgE | External milling

provided.

H®EEZ A &3iADc1000mm,
IR E B AR EL7E0.03mm A

Maximum contour diameter Dc1000mm,

axial and radial runout within 0.03mm

ZEHI | Tbroaching

®EIEERA =iADc1000mm,
A BE12-45T(SERE

Maximum contour diameter Dc1000mm,
& arie
A%k | Internal milling cover 12-45 stations

BERERE A =3iADc1000mm,
AR MG SRR

Maximum contour diameter Dc1000mm,
provide integrated and modular cutter

07 TOOLING ALSO ARTS TOOLING ALSO ARTS 08



N SOFT@L B3 7JR  Crankshaft Cutter Bi37J8 Crankshaft Cutter SOFT@L

<>

| EZHTIR | PISHETIE

»» T-TBROACHING INSERT »» INTERNAL AND EXTERNAL MILLING INSERT

B B oN EREE

Diagram Features Diagram Application

BFSmA s T,

B IRBES. MITR2EE, BT AREREGENTUNARDEMHMEEERRS.
ARBBREIZT, BRRIEENTREN, RMREBEHFRE, BCS1

. Used for diesel engine crankshaft processing. With the features of high cutter ti
#75 | series g P K N v

The design of large chip flute effectively ensures the stability of rough machining and realizes rapid strength and good machining safety, it can be used in rough milling with large

excess removal. allowance, which has higher requirements on machine power and crankshaft gear
width.

FB T3St i i S/ N B SESH A B T T o
B AREANGIT, A RIS PR R 3 A E I T o 1 7) BRI DRI AR HRE0/N.

BCS2-M

Universal groove design, compatible with different processing characteristics of forged steel and %§U|series Used forigasoline engine crankshaftandismalldiesel engine crankshaft processing,

spherical iron crankshaft. The feature is sharper cutting edge, lower cutting force resistance and small

vibration.

FB TSt i b SNBSS AT B B 0 T o
SRR, RIER NS E N RF B AR, B N TREXG. $5 5 7] 1SR ) T HI BB A RN
BCS2-E . . o

Multi-tooth design to ensure better chip handling of forged steel crankshaft finishing, and reduce %§U|series Used for gasoline engine crankshaft and small diesel engine crankshaft processing.

workpiece surface scratches. The feature is sharper cutting edge, lower cutting force resistance and small

vibration.

BFSmAl s T,
BCS3 RS IEEIN T, (XF1-25%7] 5 BN el se 2 B 3N Lo

%75 | series

BoRET] MR, SRIUREEIRE T, By LERE ) Rad tREEH R

High strength cutting edge design, to achieve stable machining of sink groove and prevent the edge
from breaking and excessive wearing. Used for gasoline engine crankshaft processing. The feature is multi-functional

machining. It takes 1-2 insert to complete all of journal machining.

L O C
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»» PARTNERS »» CRANKSHAFT INTERNAL MILLING CASE-1

00 HELLER V'///\

SMTCI.

SofTool

FTRBTIEERINABEXENR L, BXESIEAEABHEETEM.

m? Our cutters have been applied to these machine tools successfully.

Please consult our sales engineers for relevant information.

(
GFEM (
CHEMNITZ CaOMAU
TORMEN Description

SEmkE | Brand S

HRZEE . HZAKOMATSU A%k Machine tool type: Japanese KOMATSU internal milling
ERTIA: SmkE Cutter in use: Brand S
THER: R Workpiece name: six-cylinder crankshaft
THMB: SAE1548 (HB260-280) Workpiece material: SAE1548(HB260-280)
MIER: §UIELNTE5Z Machining requirement: continuous processing of 85 pieces per effective tooth
PIBIBE: Ve=135-165m/min fz=0.25mm ap=1.5-2mm Cutting parameter: Vc=135-165m/min fz=0.25mm ap=1.5-2mm
MRER: BEE@ES N TIEEN, AEANSENTIS Result: By optimizing the structure of the cutter more reasonable insert material is
M, SEHRARBERSETEISET, TEIEGIRS20% selected. Comparing with a Japanese brand in the same cutting parameters, the
, GRE AN TPE35%, cutting life increased by 20% and the comprehensive cost decreased by 35%.
. J
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| ensmmogtz=s-2 | ensmsrstz=p-1

»» CRANKSHAFT INTERNAL MILLING CASE-2 »» CRANKSHAFT EXTERNAL MILLING CASE-1

TOREN Description TOREN Description
HUREEL: HAKOMATSURI%E Machine tool type: internal milling in KOMATSU, Japan HRZEE: EEHELLERIME Machine tool type: German HELLER external milling
ERATIE: KRk Cutter in use: Brand K ERTIA: WEhE Cutter in use: Brand W
THZ#R: 1.5TIUEIfh%H Workpiece name: 1.5T four-cylinder crankshaft THZFR: 1.5TIHELfh4H Workpiece name: 1.5T four-cylinder crankshaft
THME: 38MnV (HB265-278) Workpiece material: 38MnV (HB265-278) TH#B: QT800-2 (HB295-310) Workpiece material: QT800-2 (HB295-310)
NTER: S71ELMNT1200% Machining requirement: continous processing of 1200 pieces per effective tooth MMIER: S7IELINT12003% Machining requirement: continous processing of 1200 pieces per effective tooth
%R Ve=155-180m/min fz=0.25-0.28mm ap=1.5-2mm Cutting parameter: Vc=155-180m/min fz=0.25-0.28mm ap=1.5-2mm TIEIB%: Vc=182-200m/min fz=0.28mm ap=1.5-2mm Cutting parameter: Vc=182-200m/min fz=0.28mm ap=1.5-2mm
MiAER: MRERTFEFERTIE, Result: SofTool cutter is superior to the cutter in use.
\ - o Y, MRLER: NESNENRERRESHEZFFNELRESRK, Result: the cutter and cartridge fully meet customer's drawing requirements
BEFBRTE, (REEREDT00) contour (Diameter is D700), and ordered again.
A J

13 TOOLING ALSO ARTS TOOLING ALSO ARTS 14




S

(®)

FTGOL

<@

@SOFTGDL gh3hJIE Crankshaft Cutter gh%H7JE  Crankshaft Cutter

IEEEE |IEEEEEELR

»» CRANKSHAFT EXTERNAL MILLING CASE-2 »» CRANKSHAFT T-TBROACHING CASE-1

71019848 Do
-

TORET Description TRfENT Description
p p
HPREE: LML Machine tool type: Hubei Weixiang external milling fEFI&E: fEENILES-SIMMONS Equipment in use: German NILES-SIMMONS
AR £, XPEX Cutter in use: none, turnkey FBETIA: @& Original cutter: Brand |
THZFR: A5L. 65IphiH Workpiece name: 4-cylinder and 6-cylinder crankshaft INIF=&h: 6ELh%H Machining product: 6-cylinder crankshaft
TS MEERTTFIANN T H AR fa eh sk Workpiece features: Be professed from rod material to finished crankshaft
: = MEARRA: HMEFLEMENE, RENEFEHEERER, B Project content: modification of crankshaft production line project, original cutter
TIESS R MET60mm FiER16mm (1R5&) 30171% Cutter features: External diameter 760mm opening size 16mm (very thin) with EFEEFEN SN TR, can’t meet utilization requirements. SofTool undertaked the whole project of
TR HP<0.04mm 30 cartridges, no shim and runout < 0.04mm T-Tbroaching and crankshaft internal milling.
A\ J
ERER: ENE—REEMI. Result: the experiment succeeded after only one-time adjusting the machine
A\ J
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»» CRANKSHAFT T-TBROACHING CASE-2 »» CRANKSHAFT CARTRIDGE CASE -1

ToRfES T Description TOREN Description
HRFEE: AEACCUWAY EZEHL Machine tool type: Taiwan ACCUWAY T-Tbroaching MRZEE: EEMAG-BOEHRINGERSM Machine tool type: German MAG-BOEHRINGER external milling
ERTR: T, PR Cutter using: none, turnkey TERTIR: @k Cutter in use: Brand |
THER: EFEEIELEH Workpiece name: two-cylinder crankshaft for motorcycle K= JIREBER SofTool product: full substitution of cartridge
THE: QT700 (HB283-314) Workpiece material: QT700 (HB283-314) ERER: FRRRMMIE, NERERBMEHTIXEL, Result: Following customer's request, SofTool cartridges are assembled to original
TS ERRTRYS Machining features: uneven blank size ERHERFAERAER, Brand-| cutter, which fully meets customer's requirements request for utilization.
AN J
MRER: RIERPER, AEMNEFRNRHITRARET. Result: On customer's requirement combined with our experience, we made
BRBREFERESHALR, AFPIOTRIMEENIE (35 turnkey tooling for their new T-Tbroaching machine and designed 12-station
H&D550) o T-Tbroaching cutter ( contour diameter is D550 ).
A\ J
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»» CRANKSHAFT CARTRIDGE CASE -2

| ehsapasin T260 ( #onsEi)

»» CRANKSHAFT INTERNAL MILLING CASE (MORTISE AND TENON STRUCTURE)

TOREN Description TREN Description

HPRSEEL . BEHELLER RN

ER7IA: W mh#

NEFEREEREAR .

KA@M AFPHETRBTIREN, SREE, THEER,

Machine tool type: German HELLER heavy internal milling
Cutter in use: Brand W

SofTool product: Internal milling cartridge replacement for customers,
compared with the original brand, there is no obvious difference, to directly

reduce the purchase cost for customers.

19
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TEHR: FEBANTZ14h
HERmAE: JEBAPMC18250C
TR 42CrMoA
TIETEIER: @940mm
Hit=RIEATIA: EERMME

1458 Vc=160 m/min RE3-4mm

TR 1501 /87)

Workpiece name: Cummins Z14 crankshaft
Machine tool brand: Shenyang PMC18250C
Workpiece material: 42CrMoA

Cutter diameter: @940mm

Other cutter in use: a German brand

Cutting parameter: Vc=160 m/min margin 3-4mm

Insert life: 150pcs/ per effective tooth

TOOLING ALSO ARTS
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