


TS
227,5”
U3a

6
t 5%
///6;;ORTUNITIES For
QUEBEC FOUNDRIES
In THE Suppry OF
. CArRBON AND ALLOY STEEL CASTINéi///

PREPARED FOR: T o
MINISTERE DE L'EXPANSION ECONOMIQUE REGIONALE ~ . |
MoNTREAL, QUEREC -

May, 1976

ROBERTSON, NICKURSON, GROUP ASSOCIATES LIMITED




/ /«w\ APFO,' []\01)(’71,3()71, N L(ACMON, G zoup A ssou,u,lef','

. CONSULTING ENGINEERS LIMITED
. .;» .w cer “fle e e e e e e e . .
56 SPARKS STREET TEL. (613) 233.4225

OTTAWA, CANADA KI1P 5A0 CABLE:. INTRAMAR

" o . MALCOLM L. NICKERSON, B.ENG., M.B.A., P.ENG.

PRINCIPALS- . .
. GEORGE M, ROBERTSON, B.5c.. M.B.A.| PENG.

May 1976

M. J.J. Cardinal
Ministére de l'expansion
économique régionale
Stock Exchange Tower
800 Carré Victoria

~Montréal, Québec.

-Dear M. Cafdinal:

We are pleased to enclose our report on
"Opportunltles for Quebec Foundries in the Supply of
Carbon and Alloy Steel Castings"”

: May we draw your aLLentlon ‘to the Rccommendatlons
. and the details of Section 4.0. In these. segtlons we_
outline an excellent opportunity. for Quebec for the
development of one or more new medium sized foundries
of a jobbing nature, having a capacity of 1000 to 3000
tons per year of finished castings of a 5lze range up to
1000 pounds.

_ We appreciate the opportunity of carrying out
this work, and look forward to being of service in the
“future. S .

. Yours sincerely,

!
,///) // .';(/
' Sl
£ . ‘/'/"L S0 \.',-»’?,"\
Nlckerson, P Eng.
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A STUDY OF OPPORTUNITIES FOR QUEBEC IFOUNDRIES

IN THE SUPPLY OF. CARBON AND ALLOY STEEL CASTINGS

1.0 Executivé-Summary . o A R . _ if
1.1 ggj-eﬁcti-{}e | |
_Robértéon, Nickerson, Group Associateérhimited:WQré
retained to stﬁdy the bpportuﬂities for Quebec;foﬁndrieﬁ in-the
supply of carbon and alloy steel castlngs over the nch ten years.
The demand SthOfS to belstudLed were thcrmo nuclear, petrochemlcal;
gas and 011 and 1ndustr1al_manufacturlng.

1;2 'Conclusions

1. The total market for steel castinés oversfhe neXt'
ten years (1?76nt0 1985) is- a minimum of 2. m1111on ‘tons’ and a :f.:
maximum of 2.9 million tons. The minimum demand representsran
average minimum growth per vear of 5,400 tons;f‘ﬁséé Section:3.2.2
for details). |

2, Castings demand by end users in thefthermqwnuCIQar,

petrochemical and gas and oil sectors is expected . to increase

substantially.. A good but modest,rate-of.groﬁ£h3offCé$tings
demand’ is forecast for'ihdustrial manufacturiné.end.users, oyer‘u
the férecasr'périod.  (See Section 3.2 for details.) |

| 3.,‘Thé_demand forecasts indicate arheed for_incréésed
foundry,capécity of at least 40% over the next ten yéarsi-Or an
average of 4% per year.. The demand is pllmarlly for carbon and
low alloy c‘tecl castings of a size range up to 1000 pounds (Seé1

Section 3.2.3 for.detalls.)

(“m‘{TSON NICKEREON, GROUP ASSOCIATES L!MI’IL‘D
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4. Most Quebec steel casting foundries are moving into
higher production volume markets. The few smaller foundries are

generally of a specialized nature and cannot be upgraded to serve

theplow to medium volume jobbing“mafkets. o . L '3“Zl£i

5. The. area of greatest potential forJQﬁebec'is,in the

establishment of a number of new medium sized steel-jobbing

foundries, prlmartly serving the Ontarlo/Quebec medium volume
markets for machinery and eguipment end users, 1nclud1ngsthose
serV1ng the thermo- ~-nuclear, petrochemlcal and gas and 01l sectors.
The opportunlty is assessed as excellent for the establlshment of
at least one oﬁ-these_foundrles in Quebec-lmmedlately, and perhaps
several over,the'next three to six years. (Seelsectionld;O for

details.)

1.3 Recommendations

1) Carry out a feasibility'study intojthewestablishment

“in Quebec of one oxr more medium sized'steel castihg foundries

producing quallty castings in the range of ]OOO to 3000 tons per
year of flnlSth steel castings of a size up. to lOOO pounds-each
(Wlthout llmltlng the generality of the forqlnq, the leas1b1llty
study should concentrate on establlshlng the. competltlveness of

the proposed size of foundry to compete in the low to mcdlum castlng_
volume ranges.) | :

2) There appears to be increased opportuhities'foilthe:
manufacture - of ﬁachinery and eouipment in the tﬁermomnuclear,
petrochemical aad gas and oil sectors. An overv1ew of opportunltles»
in the thermo nuclear field has already been completed and spec1f1c

opportunltles are under study. It is recommended that studles als

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED



PR ——

P rr—

be undertaken in the petrochemical and gas and oil fields;_iﬁ
this has not ‘already been done. The increased manufacture of
machinery and equipment in these sectors in Quebec will not

only benefit Quebec manufacturers but also‘incréase the demand

for the supply of Quebec produced steel castings; There is also ‘:fff‘
a need to relate common elements of manufacturing potential in - "_ﬁ
all three fields i.e., related equipment that can be manﬁfaqtu:ed

in the -same plants.

. - D‘
RCBERTSON, NICKERSON, GROUP ASSOCIATES :L:I-ME’KED .
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2.0 Steel Castings

There are four broad classes of castings by mctallhrgidéli
specifications given in the Steel Castings Handbook:
1) Carboﬁ-Steels

Low. 0.20

o

carbon 7
Medium 0.20/.50% carbon - - o o
High '0.50% caxbon | | .
2) Low Aiioy Steels
Less .than 8% df alloying elements,;inél@diﬁg\cafbon;l:v
3) High A11oy Sfeels
<Inf¢§¢éés of 8% alloying.elements, bﬁﬁ excludiﬁg'£hénk
wear resistant steels . |
4) Wear Resistant Steels
Genéfélly in excess of 8% alloying.elements
For-éurposésgof simplification twb_groups were used: @ow
Allcy and Carbon Steels and High Alloy (inclﬁding wedX resistant
steels). Iﬁ.should be noted that it is very difficult to dif;
ferentiate between carbon and low alloy steel as thé pfimat§f
caﬁégorization‘is by mechanical properties. |
The>following indicates the’diépbsitidn Qf'dagtingé;by matérial’

classification. ™This information is from. the 19741VReportgof the

Canadian Ferrous Foundry Industry". This shows Carbon -and Low B

Alloy at 87% of demand and High Alloy as 13% of_demdhd.ﬂ Tﬁe user
sample taken.fbr this report on the jobbing markét shCWed.Cafbon

and Low Alioy at 73% and High Alloy at 27%.

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED
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Canadian Production 1974
By Broad Metallurgical
Specifications by % ot Total (Tons)

Categofy

Carbon| Low Alloy Mangaoesef 'HighoAlloy__‘p

Ontario 176 : 15 . 4 _' 5 »
Quebec/Maritimes 69 12 - 18 1 '

Canada Total = | 74 - 13 _ 0 - 3

*Manganese — wear resistant

The primary»material source for steel cesting foundries is
scrap steel. .Virtually all castings, with the’exceptioo oflA
special alloy$ arelproduced from qcrap-steel : Founeres bUJ
directly from}local scrap steel dealers in- theJr area and carcy .
out'their own melting and refining operations. -

Jobbing runs are gtnerally in the low values up to 3 to 4
tons. ﬁoweyer, because of a dlSlncllnatlon of thc establlshed
foundries to'become-lnvolved in lower run5~1t could be expected~:
that some jobblng work might need the semi- proouctlon run level;.
This would be the caqt for example, w1th valve and pump manufacturere.

A well flnlshed oast"ng is always a requlremont the questlon
is, "hOW_gQOdAlS good?".  In gtneral the relatlonshlp is- to the
end—use rather than a set of doflned standatds 'RThere‘ls~llttle L
doubt that‘the_definition of acceptable as- caut surface fansh

is rising.'*FirStly, because the equlpped-manufacturer wants to

ROBERTSON, NICKERSON, GROUP ASSOCIATES LXVITED
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avoid the very expensxve process of hand grlndlng. Secondly,
it creates more  confidence in the internal ‘integrity of the

casting if it'is free from surface imperfections on the outside.

The majorlty of users contacted rcqulred a good quallLy of surfaceuufgn

finish. The flnlSh, however, does not have to-be_of'the level
produced by a lost-wax or ceramic process.

There is an excellent opportunity for a jobblng foundry whlch
will produce' 'good castings". This means a hlgh quallty of -

metallurgical control in the form of, a skllled.metalluxglst, a

modern sand moulding system, e.g. chemical and,-Quality‘inspectiOn'

control, etc. There is very little, if any,:pdtential'fbr l.'dirii—u
castings" if for:no othef reason‘than:thatieqdipment manufactqrers
are no longef'able to support the hiqh iaboui dost-penalties
involved in curing caéting defects. | |

The ultimate objective is to cast to flnlshea dlmenSJoﬁs.
parclcuLarly;for form and shape surfaces. Tho actuaJ pldCtlLdl
level required by the market is oné that.would be achleved by a
high grade ﬁouiding sysfem without sbecialibiscuit.or ceramic
prepared moulds. | A |

For the future (about 2-3 yearsjvthéfg is ey@ryflikeiﬂﬁoodf
that normal cycling of market demand piué>the_ﬁ?éssﬁré_byimanﬂ~-
facturers toifedu¢e their labour costs will necéssitatefhiéher
dimenéional.accuracy>and surface finishes. | |

Sténdard:tésts such as Die—Pénetraht, etg}}‘wiii_satiéfy
nost df poteﬁtial custoners. o |

There is a- segmcnt of the markef Whlch does requlre X Ray

and other nmore sophlstlcated technlques.

ROBERTSON, NICKERSON, GROUP ASSOCIATRS LIMITED
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3.0 Market

3.1 Survey Methodology

The use of STATCAN statisticaliinformatiod for the
evaluationiof.Canadian dteel castings markets presents many
difficultiee; vThis was recognized in the Deéartmeﬁt-of Industry;
Trade & Commerce 1974 "Report of the. Canadian Ferrode Foundry
Industry";-'ihithat report it was noted thar; for example, steel

foundrles are classified with the basic stecl mllls ‘and therefore

.1denL1ty is merged with the much larger Statlst]CS for these mllls.:

Further, the method of cla581f1cat10n results in large sectlons

of the lndustry belng 1ncluded wrth other 1ndustry groups and so
on, There 15 also some questlon of - the accuracy of the statlstlcs
which are avarlable.

As a result, it is necessarYyto use care in thé.seiection
and use of avéilable statistics ensuring that ddta is ccmpared
with other prlmdry sources for verifiCaticn;'such as data cctained
from ekten,rve field interviewing of users and casters.

In ths report,; our perary information source has been

'field data qathered by interviews of over“a hunidred buyers of

castlngs in a oampllng of industry sectors, 1nterviews with

casters, materlal suppllers, and 1nd1v1dual ekperts in the 1ndustry

~and in government. Our secondary information’ source,hasAbeen

statistical data from STATCAN, the Department cf'industrygiTrade’
& Commerce, rhe Department of Energy, Mines'&ERestrceS} bdbliehed
trade reporte dnd other sources; We have-alsc»ﬁeed some U.Ss.
industrial trade statistics for comparrson purposec only

Whlle all relevent data has been extxactcd from thc

ROBERTSON, NICKERSON, GROUP ASSOCIATES xgmai'mn
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buyer interviews and is contained in this report, a samplce of
some of the interviews has been included as Section 5.0, to give
the reader a "feel" for buyer views on the market.

i

3.2 Markét‘Forecast

3.2.1 Introduction

N t
L

Both minimum and maximum demand forecasts have boea made.iﬁ:
In developing these forecasts, the difference between STATCAV
statistics»and those gathered by DOITC from tha 1ndustry has
been taken into account. For example, the 1974-DGITC "Report or.
the Canadian FerrousiFoundry Industry" showed a difrerénce in
steel.casting’productioh of about 25% from STATCAN;dataf To somg B
extent this is due to the classification of aOQé'foundries.
(particularlylcaptive foundries) with other industry éroups; In
general, minimum demand forecasts reflect STATCAN atatisticS in

the base period and maximum . forecasts reflectfthe.highér poITC

‘data in the base period. Since the STATCAN statistics include

many captive foundries the minimum forecast perhaps Bettérf
reflects the "oéen" market demand and has thérefore béen ﬁsed for
comparison purposes in assesqlng trends and capac1ty 1cqu1rcmcnts..
It should also be noted- that, glven the dlfferences 1n
total‘productlon flgures, there is Stlll good-correlatlon.between
STATCAN and DOITC data, if the STATCAN data is aasumed to. be a
representatlve sample of the industry, rather thaa rerlectlng
the total industry. o
3.2.2 Summary
The mlnlmum total demand for stee] cas trngs over thc
next ten years (1976 to 1985) -is forecast at about 2% mllllonrtons,;'

(See Table I.) . This represents a demand lnCIGa e of about 41%

ROBERTSON, NICKERSON, GROU? ASSOC!ATES .LIM!TED
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over the corresponding 1966 to 1975 period. By 1985, the-averagé

. minimum annual demand is forecast at 269,100 tons. per Year;.~ This

represents an average minimuim increase of ‘about 5,400 tons pex

year over the forecast period. (Sée Table II). (ggEQQ - The
minimum annual demand does not reflect total ééptive'ana non-
captive foundry demand. See Section 3.2.1.) -

| The demand forecast correlates weli with the ten‘year.
regression aﬁalysis. (See Appendix A.) Howefer,_there'has’béeh'
{ ' a higher rate of growth of demand in the last five years, which
if continued, would result in even higher demand{leyelS‘than.those
forecast. The current minimum forecast.may.therefore be con-

1 sidered . a coﬁseiVative figure. |

The primary demand over the forecast périod'iS f§r carbon

and low alloy steel castingé at 83.5% with high<alléy_qém§nd at

v

16.5%.

P

t, ROSERTSON, NICKERSON, GROUP ASSCCIATES. LIMITED
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TABLE I

@ | Forecast 1976-1985 -
Demand For Steel Castings

1976-1985 Déﬁana'Fbrééaét:(Tbns)n]{” ;

7

Minimum Demand - - - Maximum Demand

Carbon and Low Alloy 2,098,000 |-~ 2,582,000

High Alley | 412,000 .- 412,000

1 TOTAL 2,510,000 | . 2,994,000
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TABLE IT
1 . I‘orccast 1985

t : ' Annual Demand For Stc—T Castlnqs

1985 Annual Demand Forecast (Tons)
: Minimum Deﬁl&_ﬁd S Maxim\im _DA'e.mand :
Carbon & Low Alloy | 216,100 - ) 266,460
High Alloy - 53,000 - .F 55,500
TOTAL . | 269,100 | 321,900

| Caution: Thé demand forecast cannot be compared w1th the s'.pecif'ic
S. h;LStOl‘lcal demand for any one_ year.. It must be La} en

% in the context of the highly: c'yélical naturc of demand

, in,_,thé industry. . | o |

i

¢

i ;

ROBERTSON, NICKEREON, ROUP ASSOCIAT‘~ mem
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The total tonnage demand of high alloy. over the fore~
cast period will increase by about 25% over_the_correspondingtj
1966 to 1975 perlod This is a slower rate of growth than for'
carbon and- ]ow alloy steel castlngs and pllmallly reflects the
relatively slow growing average demand for manganese and abra81on
re51stant steel castlngs, which forms about 15% of Lotal demand
for hlgh alloy- One ma301 ‘sector. in Wthh glowth of domand £or:
high alloy is ev1dent is the thermo nucleal malket. (Sec Sectlon
3.2.4). |

In tneuthree‘end use sectors studied;:i,e. thermo-
nuclear, petrochemical, and gas andloil, the'totalfdemand oyér
the forecast period is 160,734 tons or about_6;4%.0f'total minimum
demand. (See Table III.) This represents a maﬁor.increase:in

these sectors, primarily fuelled by,major expansions‘in the.

energy and 011 sectors in Canada. The gas and'oil sector presents

the largest demand primarily associated with machrnery -and equpr
ment needs for oxploratlon and eXLractlon. Pcttochemlc 1is
next, assoc1ated with the dovelopmenL oE gas and oil feedstocks
in Canada. The thermo- nuclear sector, whlle 1ower in Lonnage
requirements than the other two, represents a\hlgher dollar,vaiue
due to -the higher.value of castings‘forAthis‘indnstry.e_Theiﬂ
thermo—nuclear sector is of course associatedowith.the:eieotrical
energyAdemand in Canada and based on thefforeoast.demana,of.the
Canadian Nuclear Power ?rogram. (See AppendixfB}) | o

| The‘forecast for the general industrial seotor is_for
continued expansion of demand totaling about:2;4.miliionjtons'

over the'fofecast period. (See Table Iil;) AThis‘represents

ROBERTSON, NICKERSON: GROUP ASSOCIATLS LlMRT WD
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a higher growth rate than in the péSt, but hot to the same.
degree as the cnérgy and oil based sectors. The majox industrial
usefs wiil=contihue to be the automotive, railwaysAénd-general 
machinery and equipment sectors. Details of all;demandfseqtors
are outlined>in the following sections.

The size distribution of castings~is detailed iﬁ_Table
Iv. This information was obtained by a survey'of.usefs‘éha
correlates well.with the distribution reported by castefs in
the 1974-"Reportrof the Canadian Ferrous Fouﬁa;y Industry";‘ Né
major change‘in-ﬁhis distribution is foreseen over the. forecast
period. Note that about 78% of demand is forf¢aétings»upvto
1000 pounds ih welght. Average casfiﬁgﬁéi2é8~in thié démaéd_ .

sector are forecast (from user data) at:

‘Average Size ' & of Total by Weight
60 1bs. . 50% ‘
200 1bs. 30%

650 1bs. 208

ROBERTSON, MNICKERSON, GROUP ASSOCIATES LEXTED
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TABLE LTL

Forecast 1976-1985
Demand by Industry Seclor

(Toné)

1976-1985 Minimum Demaﬁd*_

Thermo-Nuclear 38,406,
Petrochemical 42,918
Gas and 0il 79,410

Other Indusffial

2,349,266

TOTAL

2,510,000

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED
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TABLE TV

Carbon and Low Alloy Steel Castings

Size Distribution of Castings

‘0 to 100 lbs.| 100 to 1000 1bs. | 1000 plus
RNGAL Survey - | 3139 tons . 2300 tons. 1515 tons
458 o 33% 22%
42% 25% 33%

National Survey

ROBERTSON, NICKERSON, GROUP ASSOCIATES LYVITED -
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3.2.3 Capacity Forecast

Aecording to the 1974 "Report of the Canadian Ferrous -
Foundry.Ihdustry" steel foundries were operatingiat'about 83%

of stated economic steel casting capacity.. At that level of

PR

capacity, . RNGAL‘S survey of usexrs reported extremely long lead
times with waltlng periods of 24 months not uncommon in oome
demand sectorsr It seems likely thelefore that the 83° ’ecenomie
capacity" fiéure was in fact much hlgher.ln terms of-previding
reasonable lead times to users. |
Slnce that pellod there has been a decline -in the

economy but lead times reported by users in late 1975 and edrly
1976 still ranged from eight to twelve_months.' These areiun~
acceptable 1eaa times to users, given the& haé'an alternate
source of castihgs. It is estlmated therefole, that capac1ty

increases of .at least 40— or about 4% pcr year Wlll bL needed

. over the next ten years just to keep pace with increasing demand.

Higher capacity increases will be needed to reduce<current long

lead times. DXCludlng expansion by existing firms (wnlch is of

course taking- place) this would mean the equ1Valent of bualdmng

thlee to four new medium sized 1oundrles per year'over the

period 1976- 1985

Obv1ously, expansron of existing large foundrres w1ll LaLc
place, excluding the development of such large numbers of new
foundries. However, the example is given to'illustrate.the

potential for new foundry develoPment particularly the potentla]

for new medium sized foundries. (Furthel dctalls on thns aspect

as related teAQuebec is given in Section 4.0.)

ROBERTSON, NICKERSON, GROUP ASSGCIATES LIMITED
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The.démand forecast to 1985 4is bésed on analysisiof
capital expansion in the various demand sectoxrs, as rgpoftcd by
the majof industry leaders. The forecast expéﬁSiQh in phése
industries waé then converted to cénstanﬁ dollars (to eliminaté
inflationary effects) and related to-base,castings usage in» -j ¢
the industriés; It is interesting to note that.this‘methbdqlogy
provided a véry élose correlation to the-;egréssidﬁﬁanaiyses;éf-
historical dgménd. (See Appendix A.) | ‘

An important factor to keep in mind in relatidn to these
demand forecasts is the highly cycli.c_al--pa{:ure ’of.‘aﬂnuélﬂde'man,de.
The demand fpreéasts in.this repoxrt a:é-baséd oﬁ7the-a§eragé 
demand to be expected, not the peaks or vallngfih any bne_yeai;
The effect of regression analysis.tobeliminate éuch-péakS-apd :
valleys and aésess average trend increases bver'iime éan_be
readily seen in-the graphs in Appéndix A. Thiélmethod of
analysis ensures that assessment of the need for cabaqity
increaseé isfbaséd on the average requirement. . In this respect
it is important to note that the reported 83% "écoﬁémic'¢apaéity"

is almost on the regression line, ;ndic§ting thatfboth thé'demand s

forecast and the capacity requirements. are conservative estimates..

3.2.4 Thermo-Nuclear Market

The demand for castingsfby~the thermofnﬁ¢1ear-market

is detailed in'Tabie V.

ROBERYSON, MICKERSON, GROUP ASSOCIATES LIVMIXED
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TABLE V

Thermo~-Nuclear Market Demand

1976-1985 (Tons)

Nuclear Specifications

(Class I)

Non-Nuclear Specifications

Carbon & Low Alloy

High Alloy

Carbon & Lowalloy

High Alloy

2,292

12,052

22,976

1,086

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED
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The total demand is 38,406 tons. It should be borne
in mind that this represents a much higﬁer dollar value oflmarkct
than indiqated by the tonnage, as various nuclear castings are
two to three.times higher in cost than conventional castings.
Some examples of prices are as follows:
Reactors
Nuclear Spec (Class i) SS $12.50 per pound - CS $5.00 per pound
Non Ciass I Spec SS $10.10 per pound ~ CS $4.00 per pound

Conventional High Quality

CS $2.00 per'pound

It should be noted that prices vary greatly depending
on type of casting and gquality requirements.

The specifications for Class I nuclear castings are
very stringent and even well established foundries have difficulty
in supplying to specifications. However, about 63% of tha
forecast castings demand, while of high quality, is fox» commer-
cial grade castings.

The above forecast ol casting demand is based on the
nuclear power cénstruction program as forecast to 1990. There
have béen a number of changes since our previous repbrt
"Manufacturing Opportunities for Quebec Firms in the Supply of
Parts and Equipment to the Nuclear Products Industry" with some
evidgnt slowing in the rate of planned construction due to
financial restraints and environmental concerns. This slower
growth however, is reasonably minor over the forecast period,
with some slippages of a year or so in individual plants plus a
move towards‘larger numbers of.smaller sized facilities, rather
than a few large plants. (Sce Appendix B for details.)

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED
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3.2.5 DYPetrochemical Markets

The demand for castings by the petrochomical industry
is forecast at'42,918 tons over the period 1976 to 1985. The
majority of the demand is for carbon and low'alloy castings and
represents at least a doubling of average annual demand.

Forecasts of petrochemical industry expansion on which
to base castings demand, are highly volatile. Much_dépends on
the availability.of petrochemical feedstocks. The Natioqal
Energy Board has forecast demand rising from 40,200 BBL per day. to
242,000 BBL per day by 1994 and indications are for a douBling
of basic petrochemical operations in Quebec, Oﬁtario.and.Alberta H
in the period 1980 to 1994. However, various éources.indicate
expansion in the 80's may be moderated by a lack of feedstocks.
We have taken this into account using forecasts of capital
gxpansion up to 1980 as reported by the industry, and assuming
a leveling off for the remaining period. The forecast therefore
may be considered to be a lower limit which Would increasé sulb--
stantially should predicted feedstock Shortageé not materialize.

The grbwth of the petrochemical industry 1is taking
place in Ontario, Quebec and Alberta. However, in terms of
castings deﬁand, it is not the location of the petrochemical
industry which.is of importance, bult the location of the machinery
and equipment suppliers to this industry. It is these suppliers
who create the demand for castings. Since most of these suppliers
are located in Ontario and Quebec, expansion of the petrochemical

industry in Alberta is expected to primarily increase the

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMYIED
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castings demand in Ontario and Quebec, rather than‘in Alberta.
There may be some increased machinery and equipment manufacturing
in Alberta serving the petrochemical industry; but this is
unlikely to be significant over the forecast period.

The forecast demand for castings in the petrochemical
industry is based on forecasts of the future capital éxpenditures
of the industry for expansion. The forecast is projected from a
1973 base, using constant dollars to eliminate the inflation
effect of avaiiable capital expenditure data.. Capital expen-
diture informafion was obtained from various government agencies
and correlated with data as reported by the induétfy.

It'ié important to carefully considex the different
treatment given the petrochemical industry by statistical'sources
as compared to general usage of the term in the industry. .For
statistical burposes, the petrochemical industry is generally
classified asAthose industries in Major Group 19, particularly
SIC 378,.373 and 375. Qil and gas firms providing feedstocks
to the petrochemical industry are generally classified to SIC
365. A variety of sources tend té classify various mixtufes of
such firms to the petrochemical industry, inéluding sources
within the federal government as well as industry literature.
Many of these classifications are not directly comparable with
one another without careful egamination.

3.2.6 Gas And 0il Markets

The demand for steel castings by the gas and oil

industry is forecast at 79,410 tons over the period 1976 to

1985. The demand is primarily for carbon and low alloy castings.

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMATED
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The demand represents a substantial increase over
current levels of between double to triple present'usage.' In
the oil sector, demand growth isg being fueled by exploration,
extraction and- transmission rather than by expansion of refinery
capacity. Little growth is expected in thé latter area with
capacity adequate for the forseeable future.  Refineries intena
to concentraté more on improving existing facilities than on
new capital additions. 1In the gas sector, expansion is‘likely
to be curtailed by forecast shortages, resulting in a lower
demand for capital expansion of gés processing plants.

Capital expansion is primarily taking-place in explora;"
tion and extraction and the demand for machinery and equipment
in this sector will create large demands for castings over the
forecast period. HMuch of this expansion is taking place in Western
Canada, particularly in Alberta with regard to extraction from
the Sands. However, as previously detailed, it is not the
location of ekpansion which is important to castings demand, but

the location of the equipment and machinery manufacturens

serving the industry. In this area, the domestic suppliers are

primarily located in Ontario and Quebec and a.significaht change
is not expecfed over the forecast period. The‘castings demand
for the oil and gas sector is therefore expected to be centered
in Ontario andeuebéc. B

3.2.7 Industrial Manufacturers

The demand for steel castings by industrial firms is
forecast at 2,349,266 tons (excluding the thermo-nuclear,

petrochemical and gas and oil sectors) over the period 1976

ROBERTSON, NICKERSON, GROUP ASSOCIAYES LIMITED
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to 1985. The distribution of this demand is as follows:

Forecast Distribution of 1976 to 1985 Castings Demand (Tons)

Carbon aud Low Alloy 1,963,986
High Alloy 385,280

TOTAL 2,349,266

This demand represents an increase of about 32% over
the correspdhding 1966-1975 demand. The highest-rate of forecast
increase is in the carbon and low alloy sectox. While the high
alloy demand is increasing, particularly with regard to the :
thermo-nuclear market, much of this demand is in the manganese éﬁa
abrasion resistant steel castings where demand is higﬁly volatile
and shows little consistent upward trend over the paét years.

The:major demand sectoxs afe automotive, railways and
the Miscellaneous Machinery and Equipment Manufacturers group
(sIC 315). This latter sector manufacturers a Ver wide range
of machinery from construction eguipuent to pulp and paper eguip-
ment. Disposition of castings is cstimated as follows:

Autonmotive - 19% -

Railways - 36%

*Machinery & Equipment ~ 31%

Other ~ 14%
*Note: This inciuées the nuclear,.petrochemi¢a1 and gas and oil

equipment manufacturers.

The.majority of demand in the automotive, railways and
machinery and equipnment sectors is for carbon and low alloy

castings., The use of high alloy tends to be concentrated in

RORBERTSON, NICKURSON, GROUR ASSOCYATES LAIMIEED
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construction, mining and pulp and paper scctors.

3.3 Impouls and Txports

3.3.1 General

Import and export statistics on steel castings can be
misleading. Tt is important to note that the data concerns
rough castings only.

If castings have been machined or classified as a part
for a piece of equipment, it is not recorded in the statistics as
a casting. As a result, there is no data on thé import or
export of finished castings.

3.3.2 Imports

Steel casting imports are detailed in Table VI. As
indicated, thése are for rough castings only. No data exists
on the import of finished castings. It is believed that iarge
volumes of finished castings are imported into Canada under
various eqdipmént classifications but this canhot be confirmed
from the data. However, we are aware, from other surveys we
have done in various eQuipment industry sectors, that very large
volumes of castings are impdrted as components, particularly by
U.S. subsidiaries. 1In general, such subsidia;ies are often only
carrying out assembly operations in Canada. They usually do all
sheet metal and wiring work in Canada but impqrt components from
their parents. Such imports are usually in high. volume industries
where the large scale buying economies of scale in the U.S. make
it difficul£ for Canadian foundries to compete. However, in many
instances the buying patterns of U.S. subsidiaries axre traditional,

more than economically motivated, and we have found many instances

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED
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TARLE VI

Steel Castings Imports

Tons
1975 . 9,100
1974 7,775
1973 14,533
1972 7,973
1971“ 5,662
1970 7,126
1969 6,758
1968 4,753
1967 | 7,013
1966 7,974
1965 5,303
1964 5,160
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where Canadian foundries had never been invited to bid on require-
ments. It was simply easier to continue buying from the parent.
In the latter areas, there may be potential for Quebcc
foundries to replace a portion of the import market, paiticularly
in those sectors where growth of Canadian demaﬂd is lmproving
econonmies oOf écale. However, to determine the most approPpiaté
market sectors requires data which is not available from existing
sources. It is therefore recommended that a,sur&ey of users in
selected industry sectors be carried out to determine impor£
volumes and the potentiai'for Quebecisuppliers.
3.3.3 Exports
Steel casting exports are detailed in Table VII. Again,
the difference between STATCAN statistics and the DOITC 1974

"Report of the Canadian Ferrous Foundry Industry" must be taken

into account. The 1973 exports in that report are listed at

22,000 tons or 135% higher than the STATCAN reﬁort for that
year. This is due to the difference in treatment f[t'or.classj.'ﬁi—~
cation and other factors as previously reported. 'Undbubtedly,
the-higher bOITC figures are the more correct figurés. |

Almost all exports were to the United States and
consisted primarily of high volumé, low cost items. The average

disposition of exports were:

Motor Vehicle Equipment - 35%
Conétruction & Municipal.Q 29%
Mining - 12%
Other - 24%

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED
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There were few casting exports in the specific end user éectors-
of thermo-nuclear, petrochemical and gas and oil. Exports in the
machinery scctor were also extremelyAlow.

Over‘the next five years, it is.expected that high produc-—
tion items will incur increasing difficulties in the U.S. market.
On the other hand, the increasing size of. U.S. fouﬁdries'plus
the introduction of highly automated facilities for increased
volume production is creating difficulties for smaller users
with low volume demands. It can be expected. that markets in the
U.S. for lower volume production of quality castings exported
from Canada will improve and expand over the eréeeable future..
This indicates an improved export potential for medium sized

jobbing foundries.

ROBERTSON, MNICKERSON, GROUP ASSOCIAKES LIMIVIED
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TABLE VII

Steel Casting Exports

Tons $'000

1975 12,988 © 13,856
1974 10,244 9,013
1973 9,352 6,930
1972 7,523 - 6,392
1971 7,506 ‘ | 6,645
1970 8,240 7}850
1969 9,308 "7,624
1968 7,839 5,039
1967 6,405 4,155
1966 9,162 5,351
1965 5,877 3,326
1964 7,622 3,804

ROBERTSON, NICKERSCGN, GROUP ASSOCIATES LIMITED
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4.0 Potential For Quebec

4.1 Summary

As detailed in Section 3.2.3 the demand forecasts over
the period 1976 to 1985 indicate a need for increased casting
capacity of at least 40% or 4% per year. There 1is Substantial
demand increases in the end use sectors studied, as well as the
the overall castings market. Most of this demand increase will
take place in dntario and Quebec, despite the major gas and oil
related activities in Alberta. (See Sections 3.2.5 and 3.2.6
for details.) As a result there are opportunities for the
expansion of foundry capacity in Quebec to seivé these expanded
markets.

In asséssing the best opportunity for expansion of
current Quebec foundry cavacity, we would recommend consideration
of first establishing additional medium sized jobbing capacity
as opposed to expansion of the larger production type capacity
in the several specialized arcas. This is not to say that there
are not Oppoktunities for the cexpansion of largé production type
facilities. As indicated by the demand forecasts, such oppor-
tunities do exist. However, much of this capacity we believe will
be added by the larger Quebec foundries as a matter of course, in
responsc to the observed demand increases. In turn, the smaller
Quebec foundfies do not have the technical or financial ability
to enter these markets in competition with the larger established
producers. (Typical jobbing foundry distribution by size is

detailed in Table VIII.)

ROBERTSON, N{CKERSGN, GROUD? ASSOCIATES LIMAITED
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But a supply gap has formed in the market which is not
being exploited. This gap appears to be in the development of
medium sized jobbing foundries (1000 to 3000.toﬁs per year)-
{(note Table VIII) capable of handling lower volume or semi- -
production runs in casting sizes up to 1000 pounds. (See Table
IV.) This gap has been developing for the last several years and
the trend is reinforced by the forecasts in this report. The
demand is groWihg sufficiently for the larger casters to turn
more and more to the larger production run jobs rejecting the
medium sized runs. In turn the smaller foundries do not have
the capability of expanding into this market sector.

We would therefore recommend concentration at present
on the establishment of new medium sized jobbing foundries in
Quebec, along the lines detailed in Section 4.2. Some pre-
liminary data is provided but a feasibiltty study is recommended
to determine appropriate sizing and economic viability to fit the
market demand.

4.2 Recommended Jobbing Foundries

The recommended foundries wouldAbe médium‘sized plants
producing 1000 to 3000 tons per year of finished castings of a
size range up to 1000 pounds. The foundry would primarily exploit
the market for castings for machinery and equipment in the three
sectors examined (thermo-nuclear, petrochemical and gas and oil)
plus the Miséellaneous Machinery and Equipment Group (SIC 315)
and other general manufacturing areas. |

There are of course, traditional large users of stecel

castings in the automotive and railway operating and equipment

ROBERTSON, NICKERSON, GROUP ASSGCIAYTES LIMITED
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. TABLE VIII

§ Jobbing Foundry Distribution by Size

[ Province . Jobbing Size
Newfoundland

i . - : -

i United Nall & Foundry Co. Ltd. J M

Nova Scotia

; Maritime Steel and Foundries Ltd. ' J L
; Ontario
i " :
Babcock & Wilcox Canada Ltd. -J L
] Black-Clawson-Kennedy Ltd. J M/L
a C.S. Castings Ltd. J S
' Dayton Steel Foundry of Canada Ltd. J S
. Designed Precision Castings J S
i Dominion Foundries and Steel Ltd. J L
ESCO Ltd. : J L
Fahralloy Canada Ltd. J L
} Fahralloy-Wisconsin Ltd. J L
}‘ Industrial Fine Castings Ltd. J S
Johnson, Matthey & Mallory Lid. J S
i Mid~-Canadian Investment Castings Ltd. J S
i Welmet Industries Ltd. J 1L
, Quebec
i Amseco Joliette Div. J L
Canadian Steel Foundries J L
! Lynn MacLeod Mattallurgy Ltd. J L
! Sorel Steel Foundries Ltd. J L
Supreme Precision Castings (1963) XLtd. J S
i Unitcast Div. Midland-Ross of Canada J L
! Vestshell Inc. J s

S = Small (less than 1000 tons/year)
M Medium (1000-3000 tons/year)
Large (3000 and up tons/year)

£
I

i , ‘ ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITTED |



-3

sectors. (See Section 3.2.7.) However, theée 1arge users are
matched by eéually large casting producers of a size rangc out-
side of the recommended area. Tﬁere are special opportunities
for short runs of castings for these sectors whiéh should be
exploited, but this would not be the primary market.

We estimate the current Ontario/Quebec market at present
for jobbing steel castings at about 48% of the total value of
shipments, adjusted for imports and exports. An approximafe
volume for the current jobbing markets in. Ontarioc and Quebec
are therefore as detailed in Table 1IX. This indicates a total
market of 103,490 tons of which 78% is for carbon and low alloy
steel and 22% is high alloy.

From interviews with buyers, we have @btained data on a
sample of users in the jobbing market. This sample.jobbing
demand is detailed in Table X. The sample demand is 8,925 tons
of which 73% is carbon and low alloy and 27% is high alloy.

This is a very close correlation between statistical data and
survey results.

Of - the sample, a very conservative cstimate of 10%

would seek another supplier in order to reduce current léad times.
Extrapolatiné this result to the total market would give a con-
servative jobbiﬁg market open to new foundries of 10,349 tons.
This is enough to support five foundries of an average output of
2000 tons per year, operating in Ontario and Quebec.

Further, as indicated by the forecasts, demand is rising
sufficiently to ensure an increasing market potential for such

new medium sized foundries.

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED



U

S

~32~

TABLE  IX

Annual Ontario/Quebec Market for Steel Jobbing Castings

(Tons)
Carbon & Low Alloy High Alloy
(Tons) (Tons)
Ontario , 54,340 : 18,363
Quebec 26,371 - 4,416

Total 80,711 22,779

ROBERTSON, NICKERSON, GROUP ASSOCIATES LIMITED
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TABLE X

Sample Demand of Jobbing Market Survey

(Tons)
Carbon & Low Alloy ' High Alloy
(Tons) (Tons)
Ontario 4,657 . 902
Quebec 1,908 ~ - «i,'458
6,565 | 2,360

ROBERTSON, NICKERSON, GROU? ASSOCIATES LIMITED




APPENDIX A

A-1 Steel Castings: All Grades
A-2 Carbon and Low Alloy Steel Castings
A-3 Carbon Steel Castings

A-4  High Alloy Steel Castings
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APPENDIX B

Prospective Canadian Nucleal Plants
This Century

Planned Capacity Additions To Ontalno
. Nuclear Power Program
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Petroch!micai Products

Value of Shipments ‘($ millions)

1963 | 1964 | 1965 | 1966'| 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973

Industrial Chemicals Total | 553.8 |617.6 |685.4 |770.0 |795.8 |646.9 | 891.4 |895.9 |951.5 [967.2 [1,196.8

Ontario - 347.7 |376.5 |423.8 |478.4 |482.8.]526.2 | 561.4 [566.3 |588.6 |605.6 | 753.6

Quebec o ] 102.1|124.1 |131.0 |135.8 |144.4 [144.1 |151.7|148.6 |154.7 |146.9 |  172.1

_ Alberta | 4de.o| s4.2| s8.6-| 72.9 | 80.5| 77.6 | 71.8 | 73.5|.87.1 | 95.0 | 116.3

B.C. - 49.7 | 53.8 | 59.6 | 63.7 | X .| X | 60.5| 55.7| 62.5]| 64.4 | . 72.

1>

>

Others ) 5.3| 9.0 13.4 | 19.2) 88.1 | 99.0 46.0 | 51.8'| 58.6 | 55.3 82.

Plastics & Synthetic Resins Total 1 139.1 155.7 |155.5 158.2"161ﬁ7 167.6 {194.3 |193.6 {210.6 {234.8 302.5

Ontario _ ' 47.2 | 52.6 | 54.2 X X X X | 84.6 | 97.1 | 99.0 120.8

Quebec , 61.6 ‘7_3.5'_ .69.,7 64.3 64.7 64.2 75.6 78.2 78.1 28.7 139.3

Others - ) zoz 296 31et p | 30.8 | 35.4 | 37.1 42.4

Paint & Varnish Mfg. Total. - | 171.8 |183.8 |193.6{200.9 |213.4 |235.9 |241.8|247.4 |259.2 |283.9 | 322.4.

_ ontario | | 97.4 |106.2 |114.8|117.4 |125.6 |139.7 |143.7 |138.3 |142.7 |161.7 | 193.1

Quebec | 461 484 | 49.17| 517 | 52,7 | 57.3° 59:2| €7.7 | 73.7 | 74.9 86.5

Manitoba - o 7.6 8.0l 80| 7.01 7.9 8.5 8| 87| 88| 49| 10.8 |

B © 1169 | 17.17) 17.6 | 20.2 | 22.0 | 24.00| 24.5 |.24.9 | 27.1| 28.8 | 35.2

' Others b sis |4l 41| 4.6 5.2 6.4 6.3| 7.8]| 6.9 13.6 -
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Total Value of New Construction Work Performed

0il Refineries ($ millicns)

- 1964 1965 1966 1967 1968 1969 11970 1971 1972 1973 1974 1975

. qngérig S _ i7!4u T35.2 | 142 | 39.6 AA17.2 ] 157 474 f459 s9.5 . 65.4’ 165.3
Quebec ' 6.6 | 11.0 5.9 | 12.0 | 48.4 | 36.5 | 53.0 |45.9 |48.5 |31.8 |50.4 |6L.0
Alberta | 3.0 | 3.4 7 2.0 1.8 3.6 02 - - - - -
Manitoba - - - - | - | .9 .8 1.2 - .5 .8 2.0
saskatchewan = R .8 .6 3] 4 3 L2 .2 1 1.2 .5
-Briti§h co1umbia' '. 1.5: v‘ 1.7 4.3 [11.2 | 9.7 |10.2 _. 3.9 5.5 | 8.7 5.5 | 8.7 |30.2
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' Total Value of New Construction Work Performed

. Electric Power Cohstruction‘($ millions)

1964 1965 | 196§ 1967 ‘1968 1969 1870 1971 1972 1973 1974 1975

ontario - | 87.9| 115.2| 148.4| 168.4| 216.7| 233.3 | 302.4 | 340.1 | 318.6| 329.3 | 459.1 | 600.3

Quebec  250.5| 186.1°( 302.4| 296.4| 104.6| 187.7| 217.2| 281.1| 328.7 | 417.6 | 477.2 | 790.7

Alberta . 17.7| 20.5|7 17.4| 23.9| 42.4| 39.1| 64.5| 80.6| 79.1| 67.0| 113.9 | 142.6

Manitoba , 29.9{ . 21.2 | 29.4 54.0 135.8 160.8 {- 107.1 92.6 74.6 149.0 148.5 142.1

W

saskatchewan  © | 22.4'|23.4| 36. 44.0 | 35.7 25:7 | 15.0| 12.9| 11.7| 13.8| 23.2 33.6

British Columbia - | 39.9 | 27.5:} 139.7] 147.4 |  105:.4 | 72.4'| 194.7 | 183.4.) 163.3 | 247.7 | 310.7 | 373.0
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Ontario

Quebec
Alberta
Manitoba

Saskatchewan

British Columbia

1964

Total Valuie of New Construction Work Performed

- Electric Power Construction - ($ milliqhs)»

1965

1966

1967 |

1968

1969

1970

1971

1972

1973

1974

1975

87.9

. 115.2

148.4

168.4

1216.7

©233.3

302.4 |

340.1

318.6

329.3

-600.3

250.5

186.1

302.4

296.4 |

104.6

- 187.7

217.2

281.1

328.7

417.6

477.2

790.7

17.7

20.5

42.4

39.1

64.5

80;6

- 79.1

67.0

113.¢

29.9

21.2

29.4

135.8

160.8

107.1

92.6

74.6

149.0

148.5

22.4

23,4

36.4

44.0 |

35.7 1

25,7

15.0

12.9

11.7

13.8

23.2

33.6

1 39,9

T 27.5

" 139.7

1474

-105.4 |

o) 1087

183.4.

" 163.3

247.7

310.7
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Ontario

Quebec '

Atlantic Provinces
Alberta

ﬁapi?oba

Saskatechwan -

British Columbia

‘.

Total Value of New Construction Work Performed

1965

Industrial ($ millions)

1970

1984 1966 | 1967 | 1968 | 1969 1971 | 1972 | 1973 | 1974 | 1975
1199.0 | 265.6 402.2 | 326.4 | 227.2 | 270.0 | 413.6 ‘é77.2 270.6 | 342.4 | 4s5.4 | s61.1
163.i | 1405 | 153.8 | 136.3 122.1 | 129.9 | 113.5 | 160.4 | 205.6 | 306.5| 390.2 | 367.9

40.9 | si.6 | 83.8 | 54.8 | 34.4 | 48.3 | 77.8 | 143.4 | 52.1| 51.3| 56.4| 69.5

15.4 16.5 | 12.5 | 18.5 | 19:.1 | 32.9 | 22.8 | 25.7 | 51.4 63.1 | 48.9 | ss.e
“20.7.| 22.6 | 28.1 | 27.5 | 38.3 | 70.9 | 38.8 | 43.7 | 16.0| 26.1| 24.6 22.0
l6.a | 27.7 | 385 ,48;9 31.1 | 18.9 ”'1o;9 1 s 7.0 14.4) 22.5 16.1
?_51,4 5555 | 166.8 S 72.7 .’f77.o 117.2 | 131.9 163;45. 103.6 | 84.1| 108.9 ] 130.6
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