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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

Investigation No. 731-TA-145 (Preliminary)

CERTAIN STEEL VALVES AND CERTAIN PARTS THEREQOF
FROM JAPAN

Determination

On the basis of the record 1/ developed in the subject investigation, the
Commission determines, pursuant to section 733(a) of the Tariff Act of 1930
(19 U.S.Cc. § 1673b(a)), that there is a reasonable indication that industries
in the United States are materially injured by reason of imports from Japan of
steel wedge gate, globe and swing check valves and certain parts thereof g/
(other than bellows seal valves and non-machined valve bodies), provided for
in item 680.17 of the Tariff Schedules of the United States, which are alleged

to be sold in the United States at less than fair value (LTFV).

Background

On September 22, 1983, counsel for the Valve Manufactures Association
Fair Trade €ouncil and 11 U.S. producers filed a petition with the U.S.
International Trade Commission and the U.S. Department of Commerce alleging
that an industry in the United States is materially injured, by reason of
imports from Japan of certain steel valves and certain parts thereof which are
allegedly being sold at LTFV. Accordingly, effective September 22, 1983, the
Commission instituted a preliminary antidumping investigation under section

733(a) of the Act (19 U.S.C. § 1673b(a))-.

}] The record is defined in sec. 207.2(i) of the Commission's Rules of
Practice and Procedure (19 CFR § 207.2(i)).

2/ The term "certain parts” means "partially completed” valves. "Partially
completed” valves, in turn, are machined forged or cast valve bodies imported
alone or together with one or more of the following parts: bonnet, stem,
wedge, handle, and seat rings. Excluded from the definition are "rough",

i.e., nonmachined valve bodies, the above designated parts imported alone,
and miscellaneous minor parts such as fasteners. 1



Notice of the institution of the Commission's investigation and of a
conference to be held in connection therewith was given by posting copies of
the notice in the Office of the Secretary, U.S. International Trade
Commission, Washington, D.C., and by publishing the notice in the Federal
Register on October 4, 1983 (48 F.R. 45319). The conference was held in
Washington, D.C. on October 17, 1983, and all persons who requested the

opportunity were permitted to appear in person or by counsel.



VIEWS OF THE COMMISSION
In this preliminary investigation, we determine that there is a
reasonable indication that industries in the United States are materially
injured 1/ by reason of imports from Japan of steel wedge gate, globe, and
swing check valves and parts thereof other than "bellows seal" valves and

nonmachined valve bodies. 2/3/

In making this determination, we have analyzed the characteristics and
uses of the imported steel valves and parts thereof and found that there are
nine domestic like products and nine industries. There was not sufficient
information to support a finding of a broader like-product definition.
However, we have not precluded redefining the like products or the domestic
industries in any final investigation. In light of the producers' inability

to break out the data by wedge gate, globe, and swing check valves and our

1/ "Material retardation" is not an issue in this investigation and will
not bhe discussed further.

2/ Having found a reasonable indication of material injury, Chairman Eckes
and Commissioners Haggart and Lodwick do not reach the issue of threat
of material injury. Commissioner Stern determines that there is a
reasonable indication of material injury, but not of threat of material
injury. See n. 46 infra.

3/ Petitioners requested that they be allowed to amend their petition to
exclude bellows seal valves, which they did not intend to include within
the scope of their petition. They also requested the exclusion of
nonmachined (i.e., unfinished) cast or forged valve bodies, only a
relatively small amount of which are manufactured by domestic valve
producers. We find both requests meritorious, and have excluded these
items from our affirmative determination. See Oct. 26, 1983, General
Counsel Memorandum (GC-G-275) at 2-6. (Hereinafter, "GC Memorandum").



inability to rely on data allocating profit and loss among steel types, we
have applied section 771(4)(D) of the Tariff Act of 1930 and analyzed the
question of whether there is a reasonable indication of material injury by
looking at the data for all steel valves. The data show that there has been a
recent significant decline in domestic consumption, production, shipments, and
capacity utilization, and as a result, a substantial decline in the
profitability of the industry. Although imports from Japan have declined
recently, the record indicates that such imports are priced below the domestic
products and that the margins of underselling by such imports were

significant.

Domestic industry

The statutory framework under which the Commission conducts antidumping
investigations requires it to first determine the domestic industry or
industries against which to assess the impact of imports. Under section
771(4)(A) of the Tariff Act of 1930, the term "industry" is defined as "the
domestic producers as a whole of a like product, or those producers whose
collective output of the like product constitutes a major proportion of the

total domestic production of that product." 4/

"Like product" is, in turn,
defined as a product which is "like, or in the absence of like, most similar

in characteristics and uses with, the article subject to an

investigation . L 3/
4/ 19 U.S.C. § 1677(4)(R).
5/ 19 U.S.C. § 1677(10).



The imported articles that are the subject of this preliminary
investigation are all steel &/ wedge gate, globe, and swing check valves and

certain parts thereof. z/

These valves are made of carbhon, stainless, and
alloy steel. Imports from Japan consist primarily of carbon steel
valves, 8/ Nevertheless, there-are some imports from Japan of stainless and

alloy steel valves. 3/

In terms of types and metal composition, there are
domestically produced valves that correspond to the valves imported from
Japan.

On the basis of the best information available in this preliminary

investigation, we find that there are nine separate like products as follows:

carbon steel wedge gate, globe, and swing check valves, respectively;

6/ Although petitioners did not include iron valves within the scope of
their petition, data in their petition on import statistics included the
Tariff Schedules of the United States (TSUS) categories for iron
(i.e.,steel with a carbon content of more than 2.5 percent). The
information and findings of this investigation are not based upon the
TSUS categories for iron.

7/ The term "certain parts" means "partially completed" valves. "Partially
completed" valves, in turn, are machined (i.e., fully or partially

machined) forged or cast valve bhodies imported alone or together with one

or more of the following parts: bonnet, stem, wedge, handle, and seat

rings. Excluded from the definition are "rough", i.e., nonmachined valve

bodies, the above designated parts imported alone, and miscellaneous
minor parts such as fasteners. See petitioners' letter of Sept. 27,
1983, at 4; and petitioners' letter of Oct. 25, 1983, at 2.

8/ Report at A-22.

9/ Tr. at 122.



stainless steel wedge gate, globe, and swing check valves, respectively; and
alloy steel wedge gate, globe, and swing check valves, respectively. 1o/

This conclusion is based upon the fact that wedge gate, globe, and swing
check valves have distinct characteristics and uses. For example, although
wedge gate and globe valves are both classified as multiturn valves, the gate
valve does not allow for throttling, which is an important criteria in

deciding which valve to use. 11/ 1In comparison, the globe valve does permit

throttling and provides more positive shut-off than the gate valve. 12/

Because of these differences, the gate and globe valves would not be used
interchangeably. Further, the swing check valve is a "self-actuating" valve

which is not substitutable for either a gate or globe valve. 13/ We find

10/ We also find that domestically produced parts of valves as defined supra,
at n. 7, are the same like product as the finished product to which they
are dedicated. The machined valve bodies and parts are individually
designed and machined by each producer, domestic or foreign, and are not
interchangeable with those of another producer. Furthermore, a part
constitutes an intermediate product that is dedicated for use as a
completed valve and therefore is captively consumed by the domestic
producers. Thus, we find that such parts are "like" the finished product
to which they correspond. In light of our definition of the like

products, any imports of parts are covered by our determination.
11/ Report at A-2.

12/ Tr. at 49-50.

13/ Petitioners acknowledge that these three types of valves are not
substitutable for one another, but contend that they should be treated as
a single like product bhased on the theory that all three are typically
sold as a “"package" to one end user because they have complementary
functions. See Petition at 9. However, these valves are not necessarily
sold in sets and can be marketed separately. Furthermore, the swing
check valve is not used in conjunction with every gate or globe valve,
nor are the sales of these valves proportionate. Report at A-8;
Petitioners' Post Conference Brief, at 9. Thus, for the purpose of this
preliminary investigation, we do not find petitioners' "package" theory
persuasive. See e.q., Bicycle Tires & Tubes from the Republic of Korea
and Taiwan, Inv. No. 104-TAA-14 & 15 (1983), in which the Commission
refused to adopt a "complementary product”" analysis, finding that bicycle
tires and tubes were separate products, even though they were sometimes
sold in sets.



that valves of carbon steel, 4/ alloy steel, 13/ and stainless

6/

1 R . . .
steel ==" constitute separate like product categories, because valves made

from these various steels are substantially different in characteristics and
uses. For example, stainless steel valves are more likely to be used in

certain processing applications because of their noncorrosive

properties. 17/ Also, they are more expensive than carbon steel valves.

Further, alloy steel valves are generally used for special applications where

specific properties are required, 18/ and are generally more expensive than

stainless steel valves. 13/ Thus, end users would not use carbon, stainless

steel, and alloy steel valves interchangeably. 20/

The "like product" issue in this investigation is complicated by the fact

that the valves under investigation can be further separated into categories

21/

based upon size and pressure classes, =’ “general" or “special order,"

14/ See supra, n. 6. Although the TSUS definition of carbon steel varies
somewhat from that used by the domestic producers, such variations are
not significant.

15/ Alloy steel, as it is defined by the TSUS, is steel that is made from
carbon steel plus one or more of several alloys, such as molybdenum or
chromium. Tr. at 120-121.

16/ Stainless steel must contain more than 11.5 percent of one particular
alloy, chromium. Id. at A-3.

17/ 1d.

18/ GC Memorandum, supra, at 15; Tr. at 122.

19/ GC Memorandum, supra, at 15.

20/ The record suggests that in a given piping system, all valves utilized
will be of the same metal composition because substances with uniform
properties will be passing through that system.

21/ There is not sufficient information in the record to support a finding

which distinguishes the valves by size and pressure classifications.



and forged or cast. In addition, there may be other types of domestically
produced valves which are "like" the imported gate or globe valves under
tnvestigation, such as the "high performance butterfly" (HPB), "ball", and
“lined plug" valves, all of which are quarter-turn valves and often made with

"eoft seats." 22/ The data collected thus far indicate that the HPB and

ball valves are substitutable for the wedge gate and globe valves in certain
applicationsi 23/ However, the degree of direct-market competition between
these multiturn and quarter-turn valves which would reflect the extent of
substitutability is not clear. 24/
Likewise, at this time, there is not sufficient information on the record
to support a finding distinguishing between "general" valves, which come in
standard sizes, pressures, and steels, and "special" valves, which are

manufactured to customers' specifications and are not available from

distributors' inventories. Differences in characteristics, uses, and

22/ See generally, Report at A-8; for reference to soft seats and lined
plug, see Zidell Post-Conference brief, Exhibits C and F.

23/ HPB, ball, and lined plug valves are quarter-turn valves that refleci
technological advancements developed since the 1950's. Tr. at 88-89.
The ball and HPB valves perform both "on/off" service, like the wedge
gate and globe valves, as well as throttling, like the globe valve.
See, Zidell Post-Conference brief, Exhibit F.

24/ The valve market is divided into two submarkets, new construction and
maintenance and repair operations (MRO). Report at A-9. The
competition between the multiturn valves and the quarter-turn valves
appears to be concentrated in the new construction market. See GC
Memorandum at 18-19 and Zidell Post-Conference brief at 12. However,
the present percentage split hetween the new construction market and the
MRO market is not known. The estimates of the size of the MRO market
received by the Commission range from 75 percent, as offered by
petitioners, to 30 percent, according to one respondent. Petitioners:
Post-Conference brief at 3; Hitachi Post-Conference bhrief at 9. The
petitioners have contended that in better economic times, the MRO market
is roughly 40 to 50 percent of their business. Petitioners'
Post-Conference brief at 3. In any final investigation, we shall
further explore this issue. 8




marketing between “general" and “special" valves may warrant finding separate
like products. 23/ On the basis of the above, we do not preclude the
possibility of redefining the like products in any final investigation.

As indicated previously, there is domestic production of valves that
corresponds to each product imported from Japan. Thus, we find nine like
products and nine domestic industries. However, producers accounting for a
substantial share of domestic shipments of carbon, stainless, and alloy steel
gate, globe, and swing check valves have represented to the Commission that
separate data regarding profit and loss and employment for these valves cannot

26/

be provided. Although these producers did provide separate production

and profit and loss data on the valves by steel types, i.e., "stainless" and

“"other than stainless," for the purposes of our analysis, we are unable to

rely on that data. 27/ Pursuant to section 771(4)(D) of the act, 28/ we

have examined the effect of the allegedly dumped imports upon "the

25/ Specifically, "special" valves are distinguished by such factors as
deviations from standard metallurgy and additional testing. See also
TKM Post-Conference brief at 5-7. Another consideration is whether
valves with cast bodies and valves with forged bodies are separate like
products. Typically, a cast valve body is used to manufacture a valve
of a diameter of 2-1/2 inches or greater, while forged bodies are
employed for valves of a diameter less than 2 inches. However, there is
some overlap in sizes.

Report at A-14.

The profit-and-loss information for "all steel" valves, as well as for
“"stainless steel" valves and "other than stainless steel" valves, is
bhased upon allocations. Report at A-14. However, the allocation method
used by the producers for "all steel", as well as for "stainless steel"
and "other than stainless steel", is not on the record at this time.
Data for "all steel" valves represents a larger proportion of total
shipments, is less likely to be subject to distortion, and we find it
reliable for our analysis. This does not preclude a different result in
any final investigation.

28/ 19 U.S.C. § 1677(4)(D).

NIR
NN
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narrowest group or range of products, which includes a like product, for which
the necessary inFormatiqn can be provided." Here, the narrowest range of
products for which the necessary information on production and profitability
is available is for "all steel" wedge gate, globe, and swing check

valves.gg/

Condition of the domestic industry

Domestic production, shipments, capacity utilization, sales, and

30/

employment remained steady between 1980 and 1981. The ratio of

operating profit to net sales also remained stable at 7.8 percent in 1980 and
7.3 percent in 1981. 3y However, in 1982, as domestic consumption dropped
by 26 percent, domestic production declined by 25 percent, shipments declined
by 24 percent, the capacity utilization rate dropped from 70 percent in 1981
to 45 percent in 1982, and the number of hours worked dropped by 19
percent.gg/ Production, shipments, capacity utilization, number of hours
worked, and net sales continued to decline in January-August 1983, as compared
with the corresponding period of 1982.

The effect of these declines on the profitability of the industry has
been substantial. The ratio of operating profit to net sales fell from 7.3

percent in 1981 to 0.6 percent in 1982, and to a negative 4.8 percent in

January-June 1983.

9/ In this preliminary investigation, we find that the profit and loss data
“are essential to enable a narrower analysis of these industries.

30/ Report at A-11-12; A-14, A-15.

31/ Id. at A-16.

32/ Id. at A-7, A-11-12, A-14-15.
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Reasonable indication of material injury by reason of alledged LTFV imports

The Tariff Act of 1930 directs the Commission to make a determination on
the basis of the best information available to it at the time of the
determination, 33/ as to whether there is a reasonable indication of
material injury by considering, among other factors, (1) the volume of imports
of the merchandise which is the subject of the investigation, (2) the effect
of imports of such products on prices in the United States for like products,
and (3) the impact of imports of such merchandise on domestic producers of
like products. 34/

Domestic producers of the valves under investigation have maintained a
large and fairly steady percentage of the domestic market, ranging between 82
and 83 percent during 1980-82 and dropping slightly to 81 percent during
January-August 1983. 35/ Imports from Japan have tended to track the trends
in domestic consumption, increasing between 1980 and 1981, but decreasing
substantially in 1982. ~=" These imports from Japan accounted for four
percent of U.S. consumption in 1980, five percent in 1981, four percent in

1982, and two percent of consumption in January-August 1983. 37/

33/ Section 733(a); 19 U.S.C. § 1673a.

Pt

34/ Section 771(7)(A), (B), and (C); 19 U.S.C. § 1677(7)(A), (B), and (C).

Report at A-23.

36/ Imports of the valves from Japan under investigation increased from
128,000 pieces in 1980 to 138,000 pieces in 1981, or by 8 percent.
These imports then decreased by 41 percent to 81,000 pieces in 1982. 1In
January-August 1983, imports from Japan declined again to 27,000 pieces

--]less than one half the level in the corresponding period of 1982.
37/ Report at A-23.

5l

11



- 12 -

The pricing information regarding imports from Japan indicates

substantial margins of underselling for most quarters during the entire

38/

January 1980-August 1983 period. In the case of carbon steel valves,

the prices of imports were consistently lower than the domestic prices

throughout 1981 and 1982, 33/ The margins of underselling declined

irregularly, ranging from a high of nearly 40 percent in January-June 1981 to

a low of about 12 percent in the fourth quarter of 1982. 40/

In addition,
prices of imports of stainless steel valves from Japan were lower than prices
of the equivalent domestic products inﬁpine‘of the 11 quarters between January
1981 and September 1983. The margins of underselling ranged from 18 to three

percent, AL/

Finally, the data collected in connection with investigating lost sales
allegations indicate that some end users have shifted an increasing share of
their valve purchases from domestic producers to Japanese sources during the

42/

past two years hecause of lower prices. —

The prices of domestically produced valves have fallen substantially

between January 1981 and September 1983. a3/ This, no doubt, is partially

w
~

There are indications that a two-tier pricing system may exist in the
valve industry, i.e., all imports are sold at world market prices, and
domestically produced valves are sold at higher prices within the United
States. See, Tr. at 133; Zidell Post-Conference brief, Exhibit M. In
addition, although the world market price is less than the domestic
price, there are indications that some users will purchase only or
exhibit a strong preference for domestically produced valves. See,
Report at A-40-41; Tr. at 131 and 135-36; and Petitioners'
Post-Conference brlef at 6 (re: Buy-America policies of the utlllty
sector). We shall pursue this issue further should there be a final
investigation.

39/ Id. at A-24-25.

40/ 1Id.

41/ Id. at A-26-27.

42/ 1Id. at A-27-28.

43/ Id. at A-24-26.

12
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the result of a decline in demand during this period. However, to the extent
that imports from Japan have undersold domestically produced valves by large
margins, we believe that the prices of imports from Japan have contributed to
the price depression and the resulting reverses in profitability experienced
by the domestic industry. a4/
On the basis of the foregoing analysis, we determine that there is a
reasonable indication of material injury by reason of imports from Japan which

are allegedly being sold at less than fair value. 45/

44/ Respondents assert that the employment and profitability declines
experienced by the domestic industry have been caused in part by the
fact that several domestic valve producers themselves import valves (and
valve parts) from suppliers or subsidiaries located in countries other
than Japan. We intend to attempt to verify this information should
there he a final investigation.

Respondents also argue that imports from other countries--
particularly countries eligible for GSP treatment--are the price leaders
in this market. We note that the share of imports from countries other
than Japan has increased slightly during the interim 1983 period,
compared with the share in the interim period of 1982, at a time when
the market share of both domestic producers and imports from Japan
declined slightly. Thus, we intend to explore this issue further should
there he a final investigation.

45/ Commissioner Stern determines that there is no reasonable indication of
threat of material injury. Imports from Japan have been steadily
declining, both in absolute and in relative terms, as domestic demand
has declined, and the margins by which imports from Japan have undersold
the domestic product have been declining.

13
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A-1
INFORMATION OBTAINED IN THE INVESTIGATION
Introduction

On September 22, 1983, counsel for the Valve Manufacturers Association
Fair Trade Council and 11 U.S. producers 1/ filed an antidumping petition with
the United States International Trade Commission and the Department of
Commerce. On September 27, 1983, and September 28, 1983, the Commission
received letters from counsel for the petitioners amending the scope of the
products covered in the petition. On October 19, 1983, in their
postconference brief, the petitioners again revised the scope of the products
to be covered. The petition, as amended, alleges that an industry in the
United States is materially injured by reason of imports from Japan of wedge
gate, swing check, and globe valves, and certain parts of the foregoing, 2/ of
steel, provided for in item 680.17 of the Tariff Schedules of the United
States (TSUS), which are allegedly sold at less than fair value (LTFV).
Accordingly, effective September 22, 1983, the Commission instituted a
preliminary investigation under section 731 of the Tariff Act of 1930 to
determine whether there is a reasonable indication that an industry in the
United States is materially injured, or is threatened with material injury, or
the establishment of an industry in the United States is materially retarded,
by reason of imports of such merchandise into the United States. The statute
directs that the Commission make its determination within 45 days after its
receipt of a petition, or in this case, by November 7, 1983.

Notice of the institution of the Commission's investigation and of a
conference to be held in connection therewith was given by posting copies of
the notice in the Office of the Secretary, U.S. International Trade
Commission, Washington, D.C., and by publishing the notice in the Federal
Register on October 4, 1983 (48 F.R. 45319). 3/ The conference was held in
Washington, D.C., on October 17, 1983. 4/ The briefing and vote were held on
October 28, 1983.

Previous Investigations Concerning Valves

The Department of the Treasury conducted preliminary countervailing duty
investigations concerning imports from Japan and Italy of valves and parts
thereof, some of which are the subject of the current investigation. On
August 23, 1979 (44 F.R. 49550), and October 24, 1979 (44 F.R. 61279),
Treasury announced preliminary affirmative determinations concerning imports
of such merchandise from Japan and Italy, respectively. The petitioners in
these two investigations, some of which are petitioners in the current
investigation, withdrew their petitions on January 31, 1980. Consequently, no
final determinations were made in these previous investigations regarding
injury or bounties or grants.

1/ A list of the petitioners is presented in app. A.

2/ The term "certain parts" covers machined valve bodies and partially
completed valves consisting of machined valve bodies imported with one or more
of the following parts: bonnet, stem, wedge, handle, or seat rings.

3/ Copies of the Commission's and Commerce's notices are presented in app. B.

4/ A list of witnesses appearing at the conference is presented in app. C.1
A-



A-2
Description and uses
Valves

A valve is a mechanical device used for controlling the flow of liquids
and gases through pipes or piping systems. The valve may simply start or stop
the flow of these fluids or determine or adjust the quantity, pressure, time,
or direction of the flow., Flow control is attained by moving a disk, wedge,
plug, cylinder, or other flow-controlling element within the valve assembly to
either open, close, or partially obstruct the passageway. Valves range in
size from only a fraction of an inch to 30 feet in diameter. They are used at
pressures ranging from a vacuum to the highest pressures attainable by man
today and at temperatures from those of cryogenics to those of molten metal.

There are several different types of valves, three of which, the wedge
gate, swing check, and globe, are the subject of this investigation. These
valves, according to the petitioners, constitute a family of valves and are
generally sold and used together in piping systems. They are used primarily
in piping systems of the petroleum refining, chemicals, marine shipbuilding,
electric power generation, pharmaceutical, and pulp and paper manufacturing
industries. The three types of valves are described as follows:

Steel wedge gate valve.--A multiturn valve used for on-off control
of the flow of fluids in a processing system. The gate valve
controls the flow by causing a vertical disc, or gate, to slide
perpendicular to the direction of the flow through the pipe. The
valves are not normally used in systems that require variable flow
rates.

Stecl swing check valve.--A safety device often used in conjunction
with a gate valve in a piping system to prevent back flow of fluids
in a process system. The swing check valve is opened by the fluid
flowing in one direction and is closed automatically when the flow
stops or reverses direction.

Steel globe valve.--A multiturn valve used both for on-off service
and variable flow control, which affects the flow of the fluids by
raising and lowering a plug to the seat of the valve.

The wedge gate and globe valves under investigation are hand operated.
These valves are opened or closed generally through the use of a handle,
-handwheel, lever, or pushbutton. The handle is attached to a stem, and the
flow-controlling element is attached to the other end of the stem. By
contrast, the swing check valve is self-actuated. It is opened and closed by
the flow or pressure of the fluid as it passes through the valve.

The valves under investigation may be manufactured from all grades of
steel. The grades of steel are defined by the TSUS principally on the basis
of their chromium content, as shown in the following tabulation:
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Grade : Chromium content Cagbo?
: : restrictions
: Percent, by weight :
Stainless——-———- : More than 11.5 : Less than 1

: percent carbon.

Other than stainless: : :
Alloy-——--——=—————em————===: 0.20-11.5, inclusive 1/--: None.
Carbon-—--——————— : 0,20 or less———————cmmmm : None.

1/ Or over 1.65 percent of manganese, or
over 0.25 percent of phosphorus, or
over 0.35 percent of sulphur, or
over 0.60 percent of silicon, or
over 0.60 percent of copper, or
over 0.30 percent of aluminum, or
over 0.30 percent of cobalt, or
over 0.35 percent of lead, or
over 0.50 percent of nickel, or
over 0.30 percent of tungsten, or
over 0.10 percent of any other metallic element.

The definitions of the steel grades presented in the TSUS vary somewhat
from those generally used by the domestic industry. For example, the American
Iron & Steel Institute (AISI) defines stainless steel as including all grades

of steel containing 10 percent of more of chromium and a minimum of 50 percent
iron.

In selecting a grade of steel for its valves an end user frequently has
the option of choosing between a longer lasting and more expensive high-alloy
valve and a shorter lived and less expensive low alloy valve. Under varying
conditions, a valve's life may range from only hours to many years. It may
require service and maintenance after a single cycle or may operate trouble-
free for many thousands of cycles. The end users choice of steel grade is
likely to be determined by a combination of initial cost considerations and the
ease with which a worn out valve can be replaced. For example, a chemical or
petrochemical manufacturer may select a higher alloy steel for use in its
valves situated in a hard-to-reach section of its piping systems or in those
piping systems which will be installed in a geographically remote section of
the country.
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