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> Deep Hole Drilling Operations yx L% i T

> Grinding Operations &N T

> Honing Operations #7 & i T
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GEAR HOBBING
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» Itis a gear generating process that uses a helical hob cutter
g — A se AR R, SRR R )

» The cutters and blanks rotate in a timed relationship
J 3 H T A i B I ) ) < 2%

» It cuts several teeth on a progressive basis
YR A

» ltis used for high production runs
s TRt A

» Cutting oil encloses15 % of the production Cost
DI AL 5 15 %) A s A

» In this operation the feed rate up to 350 m/min

FEIXAS T2 RE 4T n] TA 350K/

3 FUCHS CHINA



Gear Hobbi ng & Its
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Overheating Causing Tool Wear it # 5| £ 7] B & 45

Excessive heat on tool face and flank leading
to cratering, chipping and edge welding 77 L@ f=M @it % 494 =,
TEGE L, M Ae L AR sE

Causes: &
» [Excessive feeds and speeds not matching tool's material and

Picture shows effects on gear cutting hob ) ) R o o+ . o
after overheating (color distortion) work piece machine-ability it & #9n Tig F Anit ko)t b&

> Wrong type of Cutting Fluid 451% &9 47 #| /& & A

> Cutting fluid has poor wetting performance 47 ¥)&i51% I R4

» Foaming of cutting fluid can increase temperatures within
machine, fluid and work holdings 7 #| J&A2 & T VA3E Au bl s 47 #| &
Fo TGI8 5
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Outstanding Fluid
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Operation Jii T/ :: Gear Hobbing & i

Material #45i: High Alloy High Speed Steel /534N

Products 7~/ Neat Cutting Oils ]l

High Performance Neat Cutting Oils =3P Hll v

ECOCUT HFN 32 LE
ECOCUT 628 LE

Products have Following Properties /= LN

Higher Flash Point 74 £

Low Odor: (MU
Approvals: No residue Tohk

Excellent Tools Life .1 7] 2 7
GLEASON PEAUTER Non toxic Jow

Low mist: (S
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Gear Broaching
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Machining Characteristics i T T2

» This process uses a single pass for finished shapes
XA IR — R BE5E A B AR
» It uses a multipoint cutting tool (broach)

A2 RTTA

» It has the roughing and finishing teeth on the same tool
EHATHUIN TR I Tih /e R — TR L

» In this operation machine surfaces are parallel to axis of tool motion
FEIX AN L 2N & AT X T s 3l

» The cutting speed up to 92 m/min
DI B AT TE 92K/ 73
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High Performance F

Approvals: KARL KLINK
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Operation: Broaching il 1.7 =: $HiHl

Material: 20CrMnO (Alloy Steel)#7 5 :

Productsy= . Neat Cutting Oils& Water miscible Cutting
fluids VJHI &V
High Performance Neat Cutting Oils 3L Il ¥

ECOCUT 715 LE
ECOCUT 732 LE

ECOCUT 8516
ECOCUT 8524
ECOCUT 8532

Products have Following Properties 7= & REtn T :

Higher Flash Point &/ A

Low Odor: (S

No residue Johk H
Excellent Tools Life ELiEk[¥) J) B 754y
Non toxic T

Not water Polluting  J&/KJ%5 4



High Performance =

Operation T 77:(: Broaching $7Hl
Material #1J5ii: Cast Iron, Alloy Steel %2, & 44

Productsy=f: Water miscible Cutting fluids )il

High Performance Cutting Fluids &I

ECOCOOL 800 NBF C

Products have Following Properties /=@ ERE T

Excellent EP AR TR s P R
Low Odor (IR
No residue Johk

Excellent Tools Life s J] H Ay
Longer Sump Life  KFf
Easy Maintenance 54k
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Deep Hole Drilling
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Depth to Diameter

Machining Characteristics il TTZ

» A deep hole is defined by its depth to diameter ratio (D: d), typically greater
than 10: 1RALEL & U EAZ WWIRE (D: d ), J8%H K F10:1

»Good finish, tight diameter control and straightness are part of the finished
process 4 IR MGG, ™A% B ELAR G 2 A2 58 B R RE A — 20

» Drilling speed is dictated by the diameter of the hole. A large diameter hole can
be drilled faster than a small diameter hole because the stiffness of the larger
drill shaft resists warping. & fd R AL EAR . KEARSLAT B 21— NN EAR
FLEEER, - DRI OA B R il 18 D 7% 1

» Deep hole drilling or gun drilling is a specialized operation used to machine

long, slender holes #4RFLE B & — LT T8 H TN T, 40K 1L
» A lathe spindle that rotates at very high speeds, typically around 7,000 rpm

TEIR LA e B AR R =, /E7000 rpm



Burning by loss of of

W) TR e P TS

In any severe cutting process it is essential to ensure a plentiful
supply of lubricant to the cutting surfaces at all times.
AR 2 69| IR T, S0 B 2 PRIE R Z AL 69 18 7 i

In this example of deep-hole drilling, the lubricant flow was blocked
only for a very short time. Resulting in overheating and re-tempering
of the tool which had to be re-ground.

Blde, RILEERS, EEBB/LRRFHT — 2, ERFHI LS
A dp, LR EH .

Note the colour change in the overheated tool compared with the new
undamaged bit.
AR ERETA (LTI 536 KRR IR 7] EABEL )

High-pressure coolant is introduced around the outside of the tool

et Hs ¥4 BB A5 T B A s A

Chips are discharged through the tool center and machine spindle

68 SPGB U= 1Yy N7 N ot e e

High penetration rates and power requirements compared to gun drill tooling

i BRI ARG, MRS T
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High Performance Fl
Application &l i

. &

Operation i L J5 5\ :Deep Hole Drilling ¥R fLEk

Material #4)ii: Stainless Steel, Alloy Steel

Products;=i: Neat Cutting Oils& Water miscible Cutting
fluids DIl &DIHIH

High Performance Neat Cutting Oils &I

ECOCUT 610 LE

ECOCUT 615 LE
ECOCUT 715 LE

Products have Following Properties 7=/ PEREI T

_ Higher Flash Point AP
Approvals: Low Odor fEk
No residue Johk
NAGEL MACHINES Excellent Tools Life L T 2 T
Non toxic JoEE
Not water Polluting yWACEE S
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ngh Performance =

Operation Jin L. /= Deep Hole Drilling ¥&fL%%
Material #1)5i: Cast Iron, Alloy Steel

Productsy~/i: Water miscible Cutting fluids 7] 41

High Performance Cutting Fluids &I

ECOCOOL 800 NBF C
ECOCOOL 700 NBF C

Products have Following Properties /= MHEREW T :

Excellent EP A B B s P R
Low Odor (SRR
No residue Johk

Excellent Cp properties  AF ¥ 1 1) b5 551 fig
Excellent Tools Life LRk T 2 G

Longer Sump Life KA i
Easy Maintenance Vi ia
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Grinding Operation
FEHI I T

&

Process Characteristics 1 LTLZ

» Firstly the chips are very thin - around 1 micron compared
with more than 20 micron in many other processes. Secondly
the cut is always at a negative rake angle illustrated in the
diagram on the right. These two factors contribute to the
exceptionally high specific cutting forces and hence high heat
production

g6, BRHE AR A2 160K 55 20%00K BLE A SE LA g in L1
2t HR, BIRZRAELTAR BRG] T — DI . XM
A AT B 5 H s R I UIE D, DR e 2

» Cooling is hence of special importance in grinding
compared with other manufacturing techniques.

7 HE R ) BB AR 5 FLAR TR SR AT B

13 FUCHS CHINA



High Performance Flui “ @
- b s % Operation 1 177:: Grinding B

Material #15:

Products;= . Neat Cutting Oils& Water miscible Cutting
fluids VI &VIHI

High Performance Neat Cutting Oils 23X VIl ¥

ECOCUT HSG 211 LE
ECOCUT HFN 13 LE UNI
ECOCUT HFN 10 LE

Products have Following Properties /= B8 T :

Higher Flash Point EAPS

Low Odor (9IS

No residue Johk
Excellent Tools Life =Lk ) H 754y
Non toxic JCEE

Not water Polluting JoKys G
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Crankshatft for the Ship Engine
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Operation i .75 Grinding il
Material #4J5i:

Products;~ i Water miscible Cutting fluids ]

High Performance Cutting Fluids B2k EIW%

ECOCOOL SYN 430
ECOCOOL S 67 NA
ECOCOOL S-HL
ECOCOOL SYN 5588

Products have Following Properties =t Be T :

Higher Flash Point e A

Low Odor (7S

No residue Johk H
Excellent Tools Life  sZ# 1 ) H 5
Non toxic T

Not water Polluting TeIKTG G
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Process Characteristics i TT.2

Honing is a fine sizing and finishing process that removes
extremely small amounts of material — usually less than 20
microns. Honing removes surface roughness and can correct
some degree of out-of-roundness

B e — ML R BRI L L E LB R0 5 /N 12054
KA AD> B o H7 P 25 B TR FSE R I PR RE JEE 11 [ 52

The work piece and tool are usually flooded with coolant — the
main function of the lubricant is to remove the fine swarf

particles to prevent the stone from clogging and to maintain a
steady work piece temperature to avoid dimensional changes

AN T E B H 78 e A5 v AV T R 2 S D R AT 25 A e
RLLLB A7 Sk 35 28, HERF M RUE 1 AR LABE G ST 224k



» Ceramic material is hard, but brittle and must be treated with care to avoid breakage by impact.
AR T BAE, 2R G, IR B A B Ak o A 2 R AR AR

» Sometimes the edges of honing stones and ceramic tools can flake during use.
O HT B e A 8 B 7] B G e R F 2R %
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H| h Performance FIu'

Operation jnL/7:: Honing #7j &%
Material #1ii:

Productsy=ii: Neat Cutting Oils& Water miscible Cutting
fluids VIHIu &VIHI

High Performance Neat Cutting Oils &3 VIHI

ECOCUT HFN 5LE
ECOCUT HFN 10 LE

Products have Following Properties /=5 g8 T :

_ Higher Flash Point AN
Approvals: Low Odor (IS
No residue Johk
NAGEL Honing Machines Tools Excellent Tools Life LRk T 2 G
Non toxic TEF
Not water Polluting JoIKyG G
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Operation i T77:(: Honing # k%

Material #7Jii:

Products;~ /i Water miscible Cutting fluids Y]
High Performance Cutting Fluids B2k EIW%

ECOCOOL S-HL
ECOCOOL RM 838
ECOCOOL 700 NBF C

Products have Following Properties 7=/ PEREM T

Excellent EP BRI A s PR R
Low Odor (BHS

No residue ik

No Stain Jo g ok

Excellent Tools Life &.8(K) J] H %y
Longer Sump Life  KFy
Easy Maintenance 5 4E4"



Why Choose FUCH

Neat cutting oils &b P by i) o

» Suitable for all operations MRz

> Anti-mist with LE technology ME, IKIFERILR
These are the key >Multifunctional products =5 % FliE
benefits of FUCHS water  >Biodegradable REX S
miscible coolants »Machine tool approvals 7] BLAGE

. . i i CAAE 5 A

and neat cutting oils »Free of zinc, chlorine, heavy metals s, 2 T2k
5 M ok b bk b ) S Water-miscible Coolants R W R
mﬁf"r,ﬁhyé = ]‘JM ks > Suitable for all materials & ] T PR AA
RIPEGI AR >Water quality adjusted BT KRE
LE= > Bio-resistant & Longer Sump Life EYEE

>Cleanliness & Safety TE A, 2 A

»Extended Tool Life PARSSSiRiS

> Corrosion Protection bIEFARNEIRSS

> Least Offensive to Operators (Odors, Irritation) Gk, JCHIF

>Waste Treat-ability AP

>Free of zinc, chlorine, phenol , PTBBA & heavy metals *~44%, Z., *X&

%, PTBBA #» & 4

>No Foaming TGt
>Surface Finish Requirements FEE G EE R
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THANKS FOR YOUR ATTENTION !
2RI ! ‘

Please visit CIMT 2013 FUCHS Booth'
E6-202
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