
 quakerhoughton.com  | info@quakerhoughton.com©2024 Quaker Houghton. All r ight s reserved .

CASE STUDY

Metalworking ? Heat Treatment:
Distort ion Reduct ion on Automotive Pinion Gears
QH MARTEMP?  1340  ( form erly MAR- TEMP?  355)

c irculat ion. Leverag ing  the pow er of  CFD, w e 

conduc ted  a sim ulat ion for t he f low  d ist r ibut ion in t he 

quenching  tank, f low  uniform it y around  the w orkload , 

and  ag itat ion to determ ine the heat  t ransfer 

coef f ic ient s. FEA w as then used  to assess the 

d istor t ion level, residual st ress, and  tem perature, 

ensuring  a com prehensive evaluat ion of  t he solut ion. 

Af ter extensive iterat ions and  scenario test ing , t he 

sim ulat ion data validated  the racking  system , 

m ar tem pering  p roduc t  param eters, and  ag itat ion 

rates, result ing  in t he elim inat ion of  d istor t ion in t he 

p inion gears.

PRODUCT TITLE PRODUCT INFORMATION

Par t s Pinion Gears ANSI 8620  steel

Equipm ent Quench Tank

System  Size 3500  Gallons (several system s)

Process Oil Quenching

Process and Equipment

The Benefits
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

With t he im p lem entat ion of  QH MARTEMP?  1340  and  

the m od if ied  approach, t he quenching  p rocess:

- Realized  $17 m illion in savings as repor ted  by t he 

autom ot ive OEM

- Inc reased  p roduc t ion by 25% by ut ilizing  the new  

racking  design

- Signif icant ly dec reased  the d istor t ion rate f rom  2m m  

dow n to 0 .01m m

- Achieved  a substant ial reduc t ion in rew ork, sc rap, 

and  w arrant y cost s 

- Resulted  in dec reased  noise in t he t ransm ission

- Gained  a long- term  custom er w ith our exper t  

m ethodology 

The Challenge
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

A g lobal Autom ot ive OEM m anufac turer w as heat  

t reat ing  p inion gears used  in large p ickup  t rucks in his 

US m anufac turing  sites. The par t s w ere 

furnace- heated , carburized , and  quenched  to at t ain a 

m ar tensite st ruc ture. The quenching  p rocess involved  

cold  quench o il and  a racking  m ethod  that  held  32 

par t s stacked  in a pyram id  form at ion w ith t he p inion 

heads pointed  dow nw ard .

  

During  quenching , t he shaf t  in t hese par t s exhib ited  

d istor t ion of  up  to 2 m m , causing :

- Ext rem e rew ork w ith nearly all t he par t s need ing  to 

be st raightened

- High sc rap  rate

- Shor t  fat igue life and  high residual st ress of  t he p inion 

gears

- Inc reased  t ransm ission noise w ith t he installed  par t

- Excessive w arrant y cost s due to failures of  

t ransm issions

The com pany w as looking  to reduce this d istor t ion and  

im prove the par t  qualit y. 

The Solut ion
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

Quaker Houghton p roposed  a com prehensive solut ion 

to t he p rob lem . They recom m ended the use of  an 

accelerated  hot  quench o il, QH MARTEMP?  1340  

( form erly MAR- TEMP 355), and  conduc ted  a t horough 

evaluat ion of  t he heat  t reatm ent  p rocess. By 

t ransit ioning  f rom  a cold  quench o il to  a m ar- tem pering  

o il, t he t herm al g rad ient s w ere signif icant ly reduced , 

t hereby m inim izing  the therm al and  t ransform at ional 

st resses, residual st resses, and  d istor t ion. To gain a 

deeper understand ing  of  t he quenching  and  the rack 

design interac t ion, t he QH team  ut ilized  advanced  

Com putat ional Fluid  Dynam ics (CFD) and  Finite 

Elem ent  Analysis (FEA) sof tw are to sim ulate t he ef fec t s 

of  t he quenchant  f low .

Our team  of  exper t s devised  a racking  system  

com posed  of  40  par t s w it h t he p inion heads oriented  

upw ard  and  arranged  of fset  to  ensure p roper f low  
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CASE STUDY
The Product
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

QH MARTEMP?  1340  high per form ance accelerated  hot  

quenching  (m ar tem pering )  o il is designed  for 

app licat ions w here m inim um  d istor t ion is required . It s 

shor t  vapor phase and  a very high cooling  rate allow s 

for opt im um  hardness and  physical p roper t ies in heat  

t reatm ent  app licat ions. The p roduc t  has a high f lash 

point , excellent  oxidat ion, and  therm al stab ilit y w hich 

w ill ensure m axim um  oil life  under arduous operat ion 

cond it ions.

This quenching  o il can be used  at  tem peratures up  to 

375ºF (190ºC). QH MARTEMP?  1340  has been used  

app licat ions at  a tem perature range of  250ºF to 350ºF 

(121ºC- 177ºC) in sealed  furnaces for d istor t ion cont ro l 

on c rit ical high p rec ision com ponent s such as bearing  

r ings or autom ot ive t ransm issions par t s in t hrough 

hardened , carburized  and  carbonit r ided  steels. Figure 1: CFD design to evaluate t he p roposed  

quenching  p rocess w ith QH MARTEMP?  1340
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