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Hints for Busy Foundrymen:
Reducing Surface Defects on Large Steel (astings

Sand and Refractory Defects

1. Document all raw materials and consumables and assure their quality.

2. Before and after Shot Blasting, carefully inspect the as cast surface of the casting, ingating system and feeders.
3. Take photographs of any discontinuities-: Yains, Paint flake, boils, chill placements, mismatch, Inclusions etc.
4, [dentify that the defect is-: Sand, or Refractory and canfirm by chemical analysis where practical.

5. Having identified the type of delect review the data gathered and decide on possible sources.

b. Sand ! refractory defects -

/. Check thal all loose sand has been rermoved from moulds and no crushing has occurrad,

B. Check general cleanliness of ladles

9. If the ingating system s made from moulding sand is there any ercsion, I 5o, doas the metal velocity in the system exceed 1misec?
If 5o khis is the probable cause of the sand erosion, Redesign the ingating system so thet velocities fall below 1mésec. If this is not
practical consider changing it 1o a high guality refractory system.

10. If the ingating system is made from refractory and there is erosion, check that the metal velocity in the system does not exceed
3.5misee, if so redesign system, if it does not check quality of refractory.

11, Does the ingate velocity exceed Imdsec o the height of jump from the gate exceed the wall section of the casting, resulting in
erosion around the ingate area, if so reduce the velocity by redesigning the system, consider using Hevi-Sand lacally to improve heat
registance

12, Are the inclusions on vertical walls or af the transition from a small section to a large section? If so check the metal rising speed in
this area it should be 30-50mmJsec. if not increase pouring speed.

13. Are the inclusions on the top face of the casting? If so improve flow characteristics to get the inclusions to float into top feeders or
vents, if this is not possible increase machining allowance in this area.

14, Has the surface of the mould bean eroded? If a0, check paint and painting practice to ensure good paint adhesion with no veining
or flaking. Moulds should be left to cure for at least 4hrs after siripping to avoid softening back of resin or adhession problems. Excess
resin additions can also cause adhesion problems, Typically Hew-Sand requires 40% less binder by weight than an equivalently sized
silica sand.
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15. Has the surlace of the mould bean eroded of exhibit veins? IF 50, check thal the correct resin and hardener additions have been
made and that the acid demand values of the base sand have not changed. If all ok consider a 2% iran oxide addition to reduce veining
of Hevi-Sand to avold the expansion problems associated with silica sand. Hevi-Sand will also increase the chilled skin thickness
created during mould filling improving mould face stability.

16. Research shows that »90% of casting inclwsions come from ladles. It is essential to ensure that refractory guality is both good and
suitable for your practice, The nozzle area and the rarmming and patching materials used are often neglected by foundries as is ladle
cleanliness. Some foundries patch ladle bottoms with sand, given tat velocities often excead 3.5misac this is obviously undesirable

. Good practice should involve the use of well blocks and aingle use of conventional nozzles and stopper rod cowers. I ane considers
conventional ladle practice and an example ladle containing 2tons of refractory, with a 40 use life expactancy. If the refractory lining

is replaced when 50% has been consumed then 1000kge/40 uses = 25kgs of refraclory disappears every time the ladie is used,
Fortunately most of it floats to the surface of the ladle as slag. However, the high ware areas in most ladles are the nozzle area, the
battam and bottom carers and the slag line. While the slag line 15 not & problem obviously the other areas are a problem

Technical Information

Ingating systems for steel castings when using bottom pour ladles
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Technical Information (continued)

Ingating systems for steel castings when using bottom pour ladles

Time of Emptyiag Bottam Pour Ladles (T)

The time tor amplying boliom-pour [adbes (9 a5 Pollows

Fx2+vh
= —oun (sec) (Formula 26)
FxvZZh

Where F is the surface area of the ladle linnes diameter D) (dm?)
E 15 pravity = 98, ] dmisec
I 18 the maximum hesghl of the s1es| surface (dm)
I & the swriace area of the mazze (dm)
£ 13 the emplying Lime (&)

Pouring System

In principle stssl mowldy hrve to be filled a5 .'|u||:l|3,l s possible, Howeyer, Bhe spéed n a8 sand-moubded ninnet system musd not
encesd | misac. |1 this speed s enceeded, the respectie pa of the runner system should be lingd with a refractory malenial, The
maimum Speed in refraciory runner 18 betwesan 3.5 and 4.0 misec [Gepending on the quality of ike relraciony). Further 1o this, the

croas secional sres of the pouring sysism musl mol be sesduced after the downgals snd (he rals of Nlow inlo Bhe mould ingste shisuld nol
eaceed 1.0 misec

Downgate Design

The bushes, downgstes and distribubor should always be made & ralraclory materiais

Sleeve

Downgate e

The back pressung in the downgate capacity Q (iessec) of the [adie & calculated with Formula 30,

Whiere 0 = ladie capacity (libessec] Hs ————— (dm) (Formula 30)
F = total surface area [dm) Fixg

E= grawity 198.] dmisec)

The mimimum downgate height should be determened using a 50% safgty factor and shorter downgates should be awcided in order to
preveni overflows al the pouning bush

Page 3 of 4

All products are sold on the understanding that the user is solely responsible for determining their suitability for the intended use. All information given and
recommendations made herein are based upon our research and are believed to be accurate, but no guarantee, either expressed or implied, is made with respect
thereto or with respect to the infringement of any patent. NEITHER MINERALS TECHNOLOGIES NOR ANY OF ITS AFFILIATES MAKES NO WARRANTY OF
MERCHANTABILITY OR SUITABILITY FOR ANY PARTICULAR PURPOSE IN CONNECTION WITH ANY SALE OF THE PRODUCTS DESCRIBED HEREIN. Inconsistent terms and
conditions contained in the buyer’s purchase order shall not be binding on MINERALS TECHNOLOGIES unless reflected in writing signed by MINERALS TECHNOLOGIES’
representative. The information contained herein is not to be copied or otherwise used in any publication in whole or in part, without written permission from
MINERALS TECHNOLOGIES.

MTI Metalcasting | American Colloid Company

\Y i
35 Highland Avenue, Bethlehem PA 18017 U.5.A. TL e

800.426.5564 www.mtimetalcasting.com
Revised — February 2016



MIMERALS
TECHNOLOGIES

V%V}@V Metalcasgng TECHNICAL REFERENCE

Runner Systems

Distributor

The distributors are usually ‘L', or *T" or '+’ shaped with the choice being dependent on the running speed in the runner system.
Runner

The speed in the downgate should be a minimum of 2.4m/sec as below this speed there is a danger of sucking air through the

downgate. The maximum runner speed is 3.4 m/sec, at speeds in excess of this erosion of standard refractory materials will occur. The
speed in the runner is calculated by the following formula:

Q
Where Ftotal is the total surface area of the runner (dm?) VR= — Em!sec} {Formula 3 1}
VR is the velocity in the runner system. (m/sec) 10 X F tatal
Layout of Runner System

The cross section of a runner or the ingate should never be smaller than the cross section of the downgate. There should be a positive
symmetrical division of the runner system with the aim to have equal flow rates in all runners after division.
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