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M
etal can cool dow

n too m
uch

in the shot sleeve

M
etal m

ay loosing too m
uch heat

in the runner and cavity
Too m

uch m
etal w

hen prefil is used m
ay cause the

change over point to be too late and therefore the
m

etal m
ay cool dow

n too m
uch before second stage

S
om

e parts of the die
m

ay be too cold.

D
ie expansion at cavity fill

can cause a second layer
to form

 over the casting.
O

xide layers could be form
ing

during prefill.
D

ies being forged apart w
ith continued

feeding after cavity fill.

M
ay affect fill pattern.

S
ource of oxide layer

In correct first stage velocity can cause
sit to be entrained in the m

etal
S

ticking plunger can cause entrained air during
first stage or variable velocity during cavity fill.

Interrupted or uneven cavity fill.
D

am
aged shot sleeve

can be a sourceof entrained air.

P
oor runner design can cause

layering during cavity fill.

C
heck operating w

indow
 of PQ

 sq diagram
to determ

ine if pressure and projected area
is not too high.

S
team

 produced form
 w

ater in the
cavity can cause sever flash.

If the die is poorly constructed and
finished then itm

ay not shut off
D

ie is m
ore likely to flash

if m
etal is very hot.

N
orm

ally second stage velocity
change affects m

etal pressure.
B

roken tie bar(s) or cracked platten(s)
m

ay cause flash to occur suddenly.
This cause is very likely
if flash ocurs suddenly.

M
etal cm

position m
ay cause som

e
m

etal to solidify at too high a tem
perature

in the shot sleeve.

S
ources of m

etal flakes.
Too cold.

D
ie and shot sleeve

m
ay be too cold.

P
ercentage of solids too high

at cavity fill.Second stage
velocity m

ay be the cause of this.

It is possible to reduce som
e

porosity under intensification.
A

ir trapped in cavity.
A

 lip on the shot sleeve & low
ejector pins,for exam

ple can cause
air to be entrapped in the m

etal.

C
hanging volum

e affects w
ave

acceleration and change over point.

If the die is too cold then air
m

ay be trapped during cavity fill
as tw

o m
etal fronts m

eet
(sim

ilar to cold shut).

The casting shrinks as it cools.This cause
the casting to grip die com

ponents m
ore

as it is left longer in the die.

M
etal too w

eak w
hen

ejecting and SO
LD

ER
IN

G
can occurhere also.

M
etal adhesion is a sigh that the die is too hot in that area and

m
ay cause other problem

s such as drag m
arks and soldering.

V
arying change over point w

hen prefil is
used can cause variation in heat load on
different parts of the die.

C
an cause uneven die tem

perature.

46
47

A
djusting these param

eters m
ay fix the

problem
 w

ith out dealing w
ith the root cause.

D
am

age from
 ejection.

E
xcessive Fe,C

u and Zn
can cause hot shortness.

S
hrinkage not fed.S

om
etim

es it is not
possible to feed shrinkage due to the
location of the gate.

S
ources of entrained air.

S
ources of entrained air.

30

O
versize biscut can explode.

P
oor Therm

al control.
P

oor fill patern m
ay concentrate

heat load in a sm
all area of the die.

P
refill can som

etim
es help reduce

soldering in som
e areas.

C
hanged m

etal velocity can increase heat
transfer to a problem

 area in som
e cases

V
ariation in volum

e changes the
effective change over point.This can
change heat distribution in the die.

D
ie m

ay need to be polished.

Low
 levels of Fe (less than 0.6-0.7%

) can cause soldering.

S
hrinkage can occur w

hen biscut
is too short for intensification.

Im
proved gating and runner design can

enhance feeding of shrinkage in som
e area.

O
xide &

 sludge can
be associated w

ith
shrinkage porosity.

D
ie is too cold.

M
etal freeszing  off in runners,

gate(s) and the cavity during
prefill can disrupt the fill pattern
and any resulting cold flakes can
cause leakes as w

ell.

A
ffects the change over point w

ith respect to the
m

etal in the runner and die.This m
ay be the cause

of entraained air since the shot sleeve m
ay not be

full at the change over point.

S
ources of porosity.

C
hanging m

etal com
position or type can

im
prove pressure tightness.

If prefill is used,the m
etal m

ay be too cold and
cause staining/streaking on the casting surface.

D
ie surface is too cold or there

is too m
uch die lube on the die surface.

If the gate is partially frozen during
cavity fill,break-out can occur.

S
olidified m

etal in these areas can
be pushed dow

n the shot sleeve
and then into the casting.

A
ll flux w

ill not be used if the m
etal

is too cold.A
lso sludge can form

if the m
etal tem

perature is too low
.

P
oor ejector pin location can be a contributor

along w
ith these causes.

M
etal flow

 is not atom
ised.

M
etal flow

 has 'collapsed' into a 'solid' stream
.

M
etal freezing in runner & gate causing the

effective gate &
 runner area to change.

D
am

age to the casting w
hen the die is opening.

R
oot cause can be poor die surface,bad csting

geom
erty and m

etal out of specification
(see H

O
T SH

O
R

TN
ESS)

1. Metal pressure too low

2. Metal pressure too high

3. First stage velocity too low

4. First stage velocity too high

5. Change over point too early.

6. Change over point too late

7. Wrong deceleration setting

8. Second stage velocity too low

9. Second stage  velocity too high

10. Intensification too early

11. Intensification too late

12. Intensification too low

13. Intensification too high

14. Wrong shot weight setting on ladle

15. Blocked pour hole

16. Blocked launder on dose furnace

17. Tube constricted on dose furnace

18. Solidification time too long/short

19. Worn locking mechanism/guide pins etc

20. Ejection force too high

21. Ejection delay too short

22. Ejection delay too long

23. Locking force too low/machine too small

24. Irregular operating cycle

25. Water in cavity/Leaking water channel

26. Leaking oil heating/Cooling unit

27. Too much plunger lube

28. Not enough plunger lube/Sticking plunger

29. Die is too cold

30. Die is too hot

31. Too much die spray

32. Not enough die spray

33. Wrong die spray type

34. Die lube concentration too low

35. Dirty faces/Metal adhesion

36. Leaking vacuum

37. Vacuum on too soon/late

38. Ineffective venting and/or overflows

39. Poor die/shot sleeve surface finish

40. Inadequate draft or undercut

41. Poor gating and runner design

42. Poor thermal control/hot & cold spots

43. Difficult casting geometry

44. Metal is too hot/cold

45. Metal si contaminated and/or dirty

46. Alloy is out of specification

47. Dross in holding furnace

POSSIBLE CAUSES

M
ETAL V

O
LU

M
E

C
LA

M
P

IN
G

 AN
D

 EJEC
TIO

N
D

IE
 S

U
R

FAC
E

V
AC

U
U

M
 & VE

N
TIN

G
D

IE
 C

O
N

STR
U

C
TIO

N
M

ETAL

SH
O

R
T FILL

M
A

IN
 C

A
U

S
E

S
:M

etal is frozen before the cavity
is filled or by insufficient m

etal being ladled.

M
AIN

 C
A

U
S

ES
:M

etal is frozen w
hen

tw
o m

etal fronts join.

C
O

LD
 SH

U
T

SC
ALIN

G
M

A
IN

 C
A

U
S

E
S

:Layers of m
etal and oxides can

be created by poor shot end control and/or bad
gate and runner design.

M
AIN

 C
A

U
S

ES
:Trapped gases are in csting

w
hen the die is opened w

hen the casting is still
w

eak.This allow
s the com

pressed gas to expand
and cause a blister.

BLISTER

M
A

IN
 C

A
U

S
E

S
:M

etal pressure is too high upon the
projected area of the casting at the end of cavity fill.
This creates a force across the parting line w

hich is
too great for the clam

ping force of the m
achine.The

die is then forced apart w
hich allow

s m
etal to escape.

FLASH

M
A

IN
 C

A
U

S
E

S
:M

etal is allow
ed to cool too

m
uch in the shot sleeve.The solid particles are

then injected in to the  cavity.These flakes are
often clearly visible on the surface of the casting
w

ith the naked dye.

C
O

LD
FLAKES

M
AIN

 C
A

U
S

ES
:This defect occurs w

hen too
m

uch shot (tip) lube is used.

SH
O

T LU
BE STAIN

M
A

IN
 C

A
U

S
E

S
:This defect is caused by trapped

air in the casting w
hich can com

e from
 several

sources.It can be caused by poor shot end
control,poor venting and overflow

 function
or bad gating and runner design.

AIR
 PO

R
O

SITY

M
A

IN
 C

A
U

S
E

S
:Insufficient draft or an undercut

causing a casting to be dam
aged on the surface

w
hen it is ejected.This effect m

ay be reduced
by changing the tem

perature at w
hich the casting

is ejected.P
oor surface finish of the die can

be another cause.

D
R

AG
 M

AR
KS

M
A

IN
 C

A
U

S
E

S
:This defect is caused by m

etal
shrinking during solidification w

hile under
tension.A

t the last place to solidify a tear
or crack develops w

hich can be seen at the
surface (N

ot H
O

T SH
O

R
TN

ESS)

H
O

T TEAR
IN

G
/C

R
AC

KIN
G

M
A

IN
 C

A
U

S
E

S
:The com

position of the alloy
causes the m

etal to be too w
eak at high

tem
peratures (after soldification).This then can

cause cracks in the surface of the casting
to appear in regions of high stress w

hen the
casting is cooling (and contracting).N

O
TE:This

defect can occur in conjuction w
ith hot cracking.

H
O

T SH
O

R
TN

ESS

M
AIN

 C
A

U
S

ES
:A

 sink is caused by a shrinkage
cavity being near the surface of the casting.This
causes the surface of the casting to collapse into
the cavity as soldification occurs.Sinks are caused
by the sam

e things as shrinkage porosity as w
ell

as very poor therm
al control of the die because

hot spots are required for sinks to form
.

SIN
K

M
AIN

 C
A

U
S

ES
:A

 com
bination of porosity and

the casting being ejected before it has solidified
com

pletely.This allow
s the trapped gasses

to burst out of the casting along w
ith any

unsolidified m
etal.

EXPLO
D

ED
 M

ETAL

M
A

IN
 C

A
U

S
E

S
:A

 casting can deform
 after

ejecting during the tim
e it is cooling dow

n
to room

 tem
perature.The root cause can

som
etim

es be the casting geom
etry or the alloy

specification.W
arpage can be m

inim
ised by ejecting

at a low
er tem

erature.U
neven die tem

perature
is a m

ajor cause of this type of defect.

W
AR

PAG
E

M
AIN

 C
A

U
S

ES
:C

hem
ical attack and bonding

of alum
inium

 to die steel.This causes alum
inium

to be torn aw
ay from

 the casting during ejection.
S

oldering can be reduced be a change in ally
and/or a reduction in die/m

etal tem
perature.

SO
LD

ER
IN

G

SH
R

IN
KAG

E PO
R

O
SITY

M
A

IN
 C

A
U

S
E

S
:This defect is caused by m

etal
reducing its volum

e during soldification and
an inability to feed shrinkage w

ith m
ore m

etal
before soldification.H

ot spots cn also cause
shrinkage porosity to be concentrated in a
specific zones.See 'S

IN
K'

M
A

IN
 C

A
U

S
E

S
:This defect is caused by the

surface of the tool steel continually expanding
&

 contracting during use.Excessively cold dies
&

 die flexing accelerate this effect.

H
EAT C

H
EC

KIN
G

M
AIN

 C
A

U
S

ES
:C

auses of leaks in castings
w

here pressure tightness is required can be oxide
folds and/or inclusions and/or porosity
in conjuction w

ith a surface defect w
hich

com
pletes the path for a leak.A close analysis

of the leaking area m
ay reveal w

hich of the m
any

causes is causing the leak.

LEAKER

M
A

IN
 C

A
U

S
E

S
:O

xide film
s (dross) and/or

residues in the cavity and/or particles in the m
etal

and/or excess die lube can cause the surface
to be discoloured.A

lso it can be caused by a part
of the die being too cold causing the casting
to have darker regions or 'sm

ears' on the surface.

D
ISC

O
LO

U
R

ED
 SU

R
FAC

E

M
A

IN
 C

A
U

S
E

S
:M

etal flakes (cold flakes)w
hich

get caught in the gate during cavity fill can break
out unevenly w

hen the casting is trim
m

ed.

BR
EAK O

U
T

IN
C

LU
SIO

N
S

M
A

IN
 C

A
U

S
E

S
:The m

ain causes of this type
of defect are dirty/contam

inated m
etal and/or

poor m
elt handling practice.

M
A

IN
 C

A
U

S
E

S
:In broad term

s,it can be defined
as excessive pressure on the casting surface
by the ejector pin (s) during ejection.

EJEC
TO

R
 D

AM
AG

E

M
AIN

 C
A

U
S

ES
:E

rosion is caused
by direct m

olten m
etal im

pingm
ent of die steel.

C
avitation type erosion is caused by turbulance

w
hich causes low

 pressure regions in the flow
ing

m
etalThese low

 pressure regions cause voids
to form

 w
hich can collapse at the die surface

&
 cause erosion.

ER
O

SIO
N

/C
AVITATIO

N

M
A

IN
 C

A
U

S
E

S
:A

 crack  in the casting can
be caused by m

echanical dam
age w

hen the die
is opened or w

hen the casting is ejeted.This
classification excludes H

O
T C

R
AC

KIN
G

 &
cracking at the surface due to SH

R
IN

KAG
E

P
O

R
O

S
ITY

.A
lso,this definition excludes

H
O

T S
H

O
R

TN
ESS.

C
R

AC
KED

 C
ASTIN

G

A
LU

M
IN

IU
M

 H
IG

H
 PR

ESSU
R

E D
IE C

A
STIN

G
 D

EFEC
TS A

N
A

LYSIS C
H

A
R

T
D

EFEC
T TYPE

S
H

O
T EN

D
 P

AR
A

M
ETER

S
M

ETAL V
O

LU
M

E
C

LA
M

P
IN

G
 & EJEC

TIO
N

D
IE

 S
U

R
FAC

E
V

AC
U

U
M

 & VE
N

TIN
G

D
IE

 C
O

N
STR

U
C

TIO
N

M
ETAL

M
ain R

eference:"D
ie C

asting D
efects"

N
orthA

m
ericanD

ieC
astingA

ssociation - N
AD

C
A

=m
ost likely cause (s)

=possible cause (s)

=least likely cause (s)

LEG
EN

D FO
R CO

LO
UR


