
3URFHVV�+D]DUGV3URFHVV�+D]DUGV

0LNH�6ODWHU0LNH�6ODWHU
'LDPRQG�(QYLURQPHQWDO�/WG�'LDPRQG�(QYLURQPHQWDO�/WG�

0HWDO�3URFHVVHV0HWDO�3URFHVVHV

(OHFWURSODWLQJ(OHFWURSODWLQJ 3ODWLQJ�3URFHVV3ODWLQJ�3URFHVV
6WULSSLQJ
&OHDQLQJ
(OHFWURSODWLQJ
3RVW�SODWH�WUHDWPHQWV�
5LQVLQJ�

Electroplating

Pre-treatment

solvent 
degreasing

acids 

alkalis

detergents

Acid Plating

chromic acid

nickel

other metal salts

acids

Alkaline/Cyanide 
Plating

cyanide salts

hydrogen 
cyanide gas

cadmium

other metal salts

Anodising

sulphuric acid

chromic acid

0HWDO�&OHDQLQJ0HWDO�&OHDQLQJ
6ROYHQW�YDSRXUV
6NLQ�FRQWDFW�ZLWK�DFLGV�DQG�DONDOLV
5HOHDVH�RI�12[��+)�DQG�+&O



(OHFWURSODWLQJ�+D]DUGV(OHFWURSODWLQJ�+D]DUGV
6NLQ�DQG�H\H�FRQWDFW�ZLWK�FRUURVLYH�
OLTXLGV
&KURPLF�DFLG�PLVWV
6NLQ�FRQWDFW�ZLWK�PHWDO�VDOWV
$FFLGHQWDO�LQJHVWLRQ�RI�F\DQLGH�VDOWV
+\GURJHQ�F\DQLGH�HYROXWLRQ
,QKDODWLRQ�RI�GXVWV�ZKLOH�PDNLQJ�XS�
VROXWLRQV
)RUPDOGHK\GH��HOHFWUROHVV�SODWLQJ�

(IIOXHQW�7UHDWPHQW(IIOXHQW�7UHDWPHQW
$FLG�6WUHDP

UHGXFH�&U��9,��WR�&U��,,,��ZLWK�VRGLXP�PHWDELVXOSKLWH
SUHFLSLWDWH�RXW�PHWDOV�XVLQJ�VRGLXP�K\GUR[LGH

&\DQLGH�6WUHDP
WUHDW�ZLWK�FKORULQH�RU�K\SRFKORULWH�WR�UHPRYH�FRPSOH[�
F\DQLGHV�

Metal Melting

Pattern Making Sand Preparation

Mould & Core Making

Pouring Into Mould

Cooling

Knockout

Cleaning and Fettling

Sand Reclamation

&DVWLQJ���5HVLQ�6\VWHPV&DVWLQJ���5HVLQ�6\VWHPV
FROG�VHWWLQJ�RLOV

PRGLILHG�OLQVHHG�RLO
LVRF\DQDWH�KDUGHQHUV

IXUDQ�SURFHVV
IXUIXU\O�DOFRKRO��
IXUDQH�UHVLQV�
PLQHUDO�DFLG�FDWDO\VWV

SKHQRO���IRUPDOGHK\GH
XUHD���IRUPDOGHK\GH
DON\G�RLO

0HOWLQJ0HOWLQJ 3RXULQJ3RXULQJ



)HWWOLQJ)HWWOLQJ &DVWLQJ���+D]DUGV&DVWLQJ���+D]DUGV
6DQG��0RXOG��&RUH�3UHSDUDWLRQ

FU\VWDOOLQH�VLOLFD
UHVLQV

0HOWLQJ
PHWDO�IXPH
&2�DQG�RWKHU�JDVHV

3RXULQJ�DQG�&RROLQJ
PHWDO�IXPH
&2�DQG�RWKHU�JDVHV
FKORULQH

.QRFN�RXW
FU\VWDOOLQH�VLOLFD

)HWWOLQJ
FU\VWDOOLQH�VLOLFD
QRLVH�DQG�YLEUDWLRQ

2WKHU�+D]DUGV
WKHUPDO�VWUHVV
PDQXDO�KDQGOLQJ

&DVWLQJ���+D]DUGV&DVWLQJ���+D]DUGV :HOGLQJ���+D]DUGV:HOGLQJ���+D]DUGV
89�UDGLDWLRQ
0HWDO�R[LGH�IXPH
)OXRULGHV�DQG�RWKHU�FRPSRQHQWV�IURP�IOX[
2]RQH
1LWURJHQ�R[LGHV
*DVHV�JHQHUDWHG�E\�FRDWLQJV�RU�FRQWDPLQDQWV�
RQ�PHWDO

00$�ZHOGLQJ00$�ZHOGLQJ
&RQVXPDEOH�HOHFWURGH
)OX[�FRDWHG�URG
*HQHUDWHV�KLJK�FRQFV�RI�
PHWDO�IXPH�DQG�R]RQH

0,*�:HOGLQJ0,*�:HOGLQJ
0HWDO�,QHUW�*DV
&RQVXPDEOH�HOHFWURGH
8VHV�LQHUW�JDV��WR�H[FOXGH�DLU
*HQHUDWHV�

PHWDO�IXPH
R]RQH



7,*�:HOGLQJ7,*�:HOGLQJ
7XQJVWHQ�,QHUW�*DV
1RQ�FRQVXPDEOH�HOHFWURGH
/LWWOH�PHWDO�IXPH
0DLQ�SUREOHP�LV�R]RQH

6XEPHUJHG�$UF�:HOGLQJ6XEPHUJHG�$UF�:HOGLQJ
3RZGHUHG�IOX[�FRYHUV�DUF�
DQG�PROWHQ�PHWDO
0LQLPDO�IXPH
/LPLWHG�DSSOLFDWLRQ

Power 
Source

Work Lead

-

+

Power 
Source

Work Lead

-

+

Workpiece travelWorkpiece travel

Granular 
Flux

Flux
Hopper

Unfused fluxGranular 
Flux

Flux
Hopper

Unfused flux

Electrode Wire from Reel

Drive rolls

Contact tip

Electrode Wire from Reel

Drive rolls

Contact tip

Slag

Weld metal

Weld pool

Arc cavity

Slag

Weld metal

Weld pool

Arc cavity

Weld metal

Weld pool

Arc cavity

3ODVPD�:HOGLQJ�DQG�&XWWLQJ3ODVPD�:HOGLQJ�DQG�&XWWLQJ
6LPLODU�WR�7,*�SURFHVV
9HU\�KLJK�WHPSHUDWXUH
0DLQO\�XVHG�IRU�FXWWLQJ�SODWH
0DQXDO�DQG�DXWRPDWHG�SURFHVVHV
)XPH��12[��R]RQH��89��QRLVH
8QGHUZDWHU�FXWWLQJ
8QGHUEHG�H[WUDFWLRQ

6ROGHULQJ�DQG�%UD]LQJ6ROGHULQJ�DQG�%UD]LQJ
6LOYHU�6ROGHULQJ���%UD]LQJ

W\SH�RI�JDV�ZHOGLQJ
ORZ�0�3W��ILOOHU�DOOR\���GLIIHUHQW�IURP�EDVH�PHWDO
IXPH�PDLQO\�IURP�IOX[
EHZDUH�RI�FDGPLXP�FRQWDLQLQJ�URGV

6RIW�6ROGHULQJ
OHDG���WLQ�DOOR\
WHPSHUDWXUH�XVXDOO\�EHORZ�����&

WRR�ORZ�IRU�OHDG�IXPH
PDLQ�SUREOHP�LV�IXPH�IURP�IOX[

URVLQ��UHVSLUDWRU\�VHQVLWLVHU�

0HWDO�0DFKLQLQJ0HWDO�0DFKLQLQJ
0HWDO�GXVWV

ULVN�GHSHQGV�RQ�SURFHVV
JULQGLQJ�DQG�VLPLODU�SURFHVVHVV

&XWWLQJ�)OXLGV
PLQHUDO�RLOV���V\QWKHWLF�IOXLGV
GHUPDWLWLV
VNLQ�FDQFHU
RLO�PLVW

6ROYHQW�3URFHVVHV6ROYHQW�3URFHVVHV



0HWDO�&OHDQLQJ0HWDO�&OHDQLQJ
+DQG�FOHDQLQJ
&ROG�FOHDQLQJ
9DSRXU�GHJUHDVLQJ

9DSRXU�'HJUHDVLQJ9DSRXU�'HJUHDVLQJ

Hot liquid solvent

Solvent vapours

Freeboard zone

Cooling coils

Lip extraction

9DSRXU�'HJUHDVLQJ9DSRXU�'HJUHDVLQJ 9DSRXU�'HJUHDVLQJ�5LVNV9DSRXU�'HJUHDVLQJ�5LVNV
([SRVXUH�WR�YDSRXU

HVFDSH�IURP�EDWK�GXULQJ�GHJUHDVLQJ
GUDJRXW
HYDSRUDWLRQ�RI�H[FHVV�VROYHQW�RQ�FRPSRQHQWV�ZKHQ�
UHPRYHG�IURP�EDWK

6NLQ�FRQWDFW
)LOOLQJ���HPSW\LQJ
&OHDQLQJ�RXW

&RQWUROV&RQWUROV
2SHUDWLQJ�SURFHGXUHV
&RROLQJ�FRLOV
7KHUPRVWDW
/LG
/LS�H[WUDFWLRQ

&OHDQLQJ�'HJUHDVLQJ�7DQNV&OHDQLQJ�'HJUHDVLQJ�7DQNV
6KXW�GRZQ
'UDLQ�RXW�VROYHQW
$YRLG�HQWU\
,I�HQWU\�QHFHVVDU\

WUHDW�DV�FRQILQHG�VSDFH
DLU�VXSSOLHG�SSH
FKHPLFDO�SURWHFWLYH�FORWKLQJ
KDUQHVV�DQG�OLQH
�VDIHW\�SHUVRQ�
HPHUJHQF\�SURFHGXUH



+DQG�&OHDQLQJ+DQG�&OHDQLQJ
,QKDODWLRQ�RI�YDSRXUV
6NLQ�&RQWDFW 3DLQWLQJ�+D]DUGV3DLQWLQJ�+D]DUGV

3DLQW�&RPSRVLWLRQ3DLQW�&RPSRVLWLRQ

3DLQW

3LJPHQW

5HVLQ&DUULHU

Plus additives

3DLQWV3DLQWV
6ROYHQW�EDVHG
��SDFN�SRO\XUHWKDQH
��SDFN�HSR[\
7R[LF�SLJPHQWV

H�J��OHDG��FKURPDWHV
3RZGHU�SDLQWV

QR�VROYHQW
UHTXLUH�KHDW�FXULQJ
UHVLGXDO�PRQRPHUV��H�J��7*,&�
FDQ�FRQWDLQ�WR[LF�SLJPHQWV

3DLQWLQJ���6XUIDFH�3UHSDUDWLRQ3DLQWLQJ���6XUIDFH�3UHSDUDWLRQ
6DQGLQJ���UXEELQJ�GRZQ�
'XVWV
&DQ�FRQWDLQ�WR[LF�PHWDO�SLJPHQWV

3DLQW���$SSOLFDWLRQ�0HWKRGV3DLQW���$SSOLFDWLRQ�0HWKRGV
'LSSLQJ
%UXVK�SDLQWLQJ
6SUD\LQJ

OLTXLGV
SRZGHUV



'LSSLQJ'LSSLQJ
(QFORVH
/(9

GLSSLQJ
GU\LQJ

%UXVK�3DLQWLQJ%UXVK�3DLQWLQJ
&DUHIXO�DSSOLFDWLRQ
*RRG�JHQHUDO�YHQWLODWLRQ
*RRG�SHUVRQDO�K\JLHQH
33(

6SUD\�3DLQWLQJ6SUD\�3DLQWLQJ
/RFDO�H[WUDFWLRQ

DSSOLFDWLRQ
GU\LQJ
DQFLOODU\�SURFHVVHV

(TXLSPHQW�VHOHFWLRQ
+9/3�VSUD\�JXQV

6SUD\�SUHVVXUH
33(

DLU�IHG�53(�IRU�KLJK�ULVN�VLWXDWLRQV

6SUD\�%RRWKV6SUD\�%RRWKV
%DFNGUDXJKW
:DON�LQ

GRZQGUDXJKW

3DLQWLQJ���53(3DLQWLQJ���53(
$LU�IHG�PDVN�LV�QHHGHG�IRU�

ZDON�LQ�ERRWKV
VSUD\LQJ���SDFN�SDLQWV
VSUD\LQJ�SDLQWV�ZLWK�WR[LF�SLJPHQWV

3RO\PHU�3URFHVVHV3RO\PHU�3URFHVVHV



Polymers

Thermoplastic

olefin

PVC

polystyrene

acrylic

polyamide

Thermosetting

phenol/urea

polyurethane

epoxy

unsaturated polyester

silicone

3RO\PHU�0DQXIDFWXUH3RO\PHU�0DQXIDFWXUH
5DZ�PDWHULDOV

PRQRPHUV
DGGLWLYHV��SODVWLFLVHUV��SLJPHQWV�HWF��

0DLQWHQDQFH�RQ�UHDFWLRQ�YHVVHOV
)LQDO�SURGXFWV

SRZGHUV
UHVLQV

3RO\PHU�3URFHVVLQJ3RO\PHU�3URFHVVLQJ
5DZ�PDWHULDOV

SRZGHUV��UHVLQV�DGGLWLYHV
UHVLGXDO�PRQRPHUV

'HJUDGDWLRQ�IXPH�DQG�JDVHV
SXUJLQJ��ZHOGLQJ�DQG�KRW�FXWWLQJ

&RDWLQJ�DQG�SULQWLQJ
VROYHQWV
89�FXUHG�LQNV���VNLQ�VHQVLWLVDWLRQ��R]RQH
VFUHHQ�FOHDQLQJ�DQG�UHFODPDWLRQ

*53�)DEULFDWLRQ*53�)DEULFDWLRQ
6W\UHQH
&DWDO\VWV

PHWK\O�HWK\O�NHWRQH�SHUR[LGH��0(.3�
EHQ]R\O�SHUR[LGH

$FFHOHUDWRUV
RUJDQLF�FREDOW�FRPSRXQGV
WHUWLDU\�DPLQHV

*ODVV�ILEUH
&OHDQLQJ�VROYHQWV

*53�)DEULFDWLRQ*53�)DEULFDWLRQ
0L[LQJ�UHVLQV
&XWWLQJ�JODVV�ILEUH�FORWK
+DQG�PRXOGLQJ
6SUD\LQJ�ILEUH���UHVLQ�PL[WXUH
7ULPPLQJ
/DUJH�VWUXFWXUHV���FRQILQHG�VSDFHV

3RO\XUHWKDQHV3RO\XUHWKDQHV
)RDP�PRXOGLQJ
3DFNDJLQJ
8UHWKDQH�UXEEHUV
+RW�ZLUH�FXWWLQJ�RI�SRO\XUHWKDQH�IRDP
7H[WLOH�ODPLQDWLRQ��IODPH�ERQGLQJ�
6XUIDFH�FRDWLQJV��LQNV�DQG�DGKHVLYHV
)RXQGU\�ELQGHUV
3RO\XUHWKDQH�FRDWHG�VROGHU�ZLUH



3RO\XUHWKDQH�)RDP�0RXOGLQJ3RO\XUHWKDQH�)RDP�0RXOGLQJ
,VRF\DQDWHV

ULVN�UHODWHG�WR�LVRF\DQDWH�XVHG�DQG�SURFHVV�
WHPSHUDWXUH

%ORZLQJ�DJHQWV
&OHDQLQJ�VROYHQWV

GLFKORURPHWKDQH�IUHTXHQWO\�XVHG
'XVW�IURP�WULPPLQJ�RSHUDWLRQV

5XEEHU�0DQXIDFWXUH5XEEHU�0DQXIDFWXUH

&RPSRXQGLQJ

0L[LQJ���0LOOLQJ

6KDSLQJ�&XULQJ

5XEEHU�$GGLWLYHV5XEEHU�$GGLWLYHV
�&XUH�SDFNDJH�

YXOFDQLVLQJ�DJHQW
DFFOHUDWRU
DFWLYDWRU

)LOOHUV
FDUERQ�EODFN��VLOLFD

3URWHFWLYH�FKHPLFDOV
DQWLR[LGDQWV��DQWLR]RQDQWV

3ODVWLFL]HUV�DQG�SURFHVVLQJ�DLGV
SKWKDODWHV
RLOV

5XEEHU�3URFHVVLQJ5XEEHU�3URFHVVLQJ
&RPSRXQGLQJ

GXVWV
VROYHQWV�DQG�RLOV

0L[LQJ�DQG�PLOOLQJ
GXVWV
IXPH

6KDSLQJ�&XULQJ
IXPH
GXVWV��H�J��WDOF�

%XLOGLQJ
VROYHQWV
IXPH

5XEEHU�3URFHVV�'XVW5XEEHU�3URFHVV�'XVW
'XVW�DULVLQJ�LQ�WKH�VWDJHV�RI�UXEEHU�
PDQXIDFWXUH�ZKHUH�LQJUHGLHQWV�DUH�
KDQGOHG��ZHLJKHG��DGGHG�WR�RU�PL[HG�
ZLWK�XQFXUHG�QDWXUDO�RU�V\QWKHWLF�
HODVWRPHUV
'RHV�127�LQFOXGH�GXVWV�DULVLQJ�IURP�
WKH�DEUDVLRQ�RI�FXUHG�UXEEHU

5XEEHU�)XPH5XEEHU�)XPH
)XPH�HYROYHG�LQ�WKH�

PL[LQJ��PLOOLQJ�DQG�EOHQGLQJ�RI�QDWXUDO�UXEEHU�RU�
V\QWKHWLF�HODVWRPHUV
QDWXUDO�UXEEHU�DQG�V\QWKHWLF�UXEEHU�FRPELQHG�ZLWK�
FKHPLFDOV
SURFHVVHVZKHUH�EOHQGV�FRQYHUWHG�WR�SURGXFWV
LQVSHFWLRQ�SURFHVVHV�ZKHUH�IXPH�FRQWLQXHV�WR�EH�
HYROYHG



%DQEXU\�0LOO%DQEXU\�0LOO 0RXOGLQJ�7\UHV0RXOGLQJ�7\UHV


