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CASE STUDY

Transforming Wind Power Gear Grinding by 
enhancing eff iciency by 25%, Tool life extended by 
150%, and surface roughness decreased by 32%:
GARIA® 405 M ? 22 AND QH SMART NOZZLES 

The Challenge
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
The gear form  g rind ing  p rocess is a c rit ical p rocess in t he 

p roduc t ion of  w ind  pow er gears. Due to t he signif icant  

am ount  of  m etal rem oval required , t he g rind ing  t im e for a 

sing le gear is re lat ively long . For instance, g rind ing  the 

com m only used  X6 gear in t he w ind  pow er indust ry t yp ically 

t akes over 2 hours. To p revent  g rind ing  burns, m ost  

m anufac turers have to reduce p roduc t ion ef f ic iency, w hich 

causes the total p roduc t ion t im e to m ore than 2.5 hours.

The custom er hopes to im prove in t he fo llow ing  areas:

· Im prove gear g rind ing  ef f ic iency w hile ef fec t ively avoid ing  

g rind ing  burns

· Reduce overall p roduc t ion cost

The Solut ion
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
Quaker Houghton exper t  team  conduc ted  deep  research on 

the current  status of  heat  t reatm ent  equipm ent  and  the 

per form ance of  g rind ing  o il. By analyzing  the g rind ing  o il 

sam ples, w e conc luded  that  t he bet ter ef fec t  in cooling  and  

lubricat ion can be achieved  by im proving  the cooling , 

lub ricat ion and  sed im entat ion p roper t ies of  t he g rind ing  o il, 

together w it h custom ized  sm ar t  nozzle solut ion. Working  

together w it h t he 3M technical team , w e p roposed  

cost- reduc t ion and  ef f ic iency- enhanc ing  solut ion for t he 

technical param eters for custom er's g rind ing  p rocess.

· Recom m ended g rind ing  o il for t his p rocess and  current  

p roduc t ion challenges

· Custom ized  sm ar t  nozzles based  on p rocess requirem ent s 

and  m achine tool cond it ions

· Stud ied  m anufac turing  p rocess together w it h t he custom er, 

and  p rovided  opt im izat ion suggest ions for rough g rind ing  

p rocess

The Benefits
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
By adapt ing  GARIA®405M ? 22 g rind ing  o il p lus sm ar t  

nozzles, t he g rind ing  p rocess achieved  the fo llow ing  

im provem ent  under ext rem e test ing  cond it ions:

- Produc t ion ef f ic iency im provem ent : The 

p roduc t ion cyc le for p lanetary gears w as 

reduced  f rom  120  m inutes to 90  m inutes, a 25% 

inc rease in ef f ic iency

- Wheel life im provem ent : Wheel d ressing  

f requency extended  f rom  4 teeth to 10  teeth, a 

150% inc rease in w heel life

- Grind ing  qualit y im provem ent : Vw  value 

inc reased  f rom  4000  to 11000 , w it hout  causing  

g rind ing  burn

- Roughness reduced  by 32%, f rom  0 .641 µm  to 

0 .475 µm

Microscopic comparison of  grinding wheel  surface
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ITEM VALUE

Machine Tool Manufac turer HOFLER (40  unit s)

Grind ing  Wheel 3M

Process Form  Grind ing

Par t  Type Wind  Pow er Gear

DIMENSION OF PARTS ? 20- 1250MM

Process and  Equipm ent


	cs_405M-22 plus smart nozzle_A4 - New Page
	New Page


