SPECIFICATION MIC 7016 
HOT ROLLED, SPECIAL QUALITY, ALLOY STEEL BARS
SCOPE
This specification covers several common grades of fully killed, fine grain, hot rolled, special quality, alloy steel bars. The specifications of ASTM A29 and ASTM A322 as well as any and all specifications referred therein are to be applicable to all orders and considered as integral parts of same except as may be indicated to the contrary. In the event of any conflicting specifications, the more restrictive requirement shall be applicable to the order.
All referenced specifications, unless otherwise indicated to the contrary, are the latest editions of same.
MANUFACTURE
Steel shall be made by the electric arc furnace process and ladle refined. Steel will be calcium aluminum treated for inclusion shape control and to optimize machinability. The molten steel will be refined by the vacuum degassing process to remove objectionable gases particularly hydrogen and to further refine the steel which shall be free from hydrogen flaking. Bars will be directly rolled from bottom poured ingots. Ingots, if allowed to cool prior to hot rolling, must be cooled to ambient air temperature and then reheated in a manner that will prevent formation of harmful defects. Mill to utilize sufficient top and bottom discard and control procedures to ensure that bars are supplied with no internal defects, devoid of any injurious or harmful defects, whatsoever, from the detrimental effects of shrinkage and segregation. The resultant bar shall be cooled from the hot manipulation process in such a manner that will prevent formation of defects.
CHEMICAL COMPOSITION
Chemical compositions are to be in accordance to the order, relevant addendum as indicated by the order, or the specifications referenced therein that may be more restrictive than relevant ASTM and /or AISI specifications. No other chemical elements may be added to the steels without our prior consent. Other trace or residual elements are acceptable in concentrations and combinations that would not affect the mechanical properties, metallurgical characteristics, or suitability of the steel. These trace elements or residual elements are not to be reported by the mill but the mill should conduct inspections of materials to confirm compliance with this requirement. Mill is to report all specified elements. The requirements of ASTM A29 and ASTM A751 are applicable except as may be otherwise indicated to the contrary.
INTERNAL SOUNDNESS
The bars are to have sound internal centers. Bars shall be produced so as to have complete freedom from any segregation and be totally devoid of any porosity, voids, clinks, pipe and other detrimental defects.
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GRAIN SIZE
All material shall be fully killed and have a fine austenitic grain size of 5 to 8 as determined in accordance to the test methods of ASTM El 12 standards and as specified in ASTM A29 standards for grain size requirement. A minimum of one grain size test is to be reported for each heat lot. A combination of aluminum and silicon shall be used to refine the grain unless otherwise indicated to the contrary in the order or the addendum thereto.
MACROSTRUCTURE
There must be no segregation, coring, or banding. Bars are to be free from porosity, laps, seams, clinking, bursts, voids, pipe, flakes, gross non metallic inclusions, and any other injurious or harmful defects. Macrostructure to be rated in accordance to ASTM E381 specifications and shall not exceed C-2 maximum, R-2 maximum, and S-2 maximum.
MICROCLEANLINESS
ASTM E-45 Method A standards are to be used to evaluate and rate the nonmetallic inclusion content of each heat which must be in accordance to good steel making practices so as not to inhibit or be detrimental to suitability of the steel. The maximum allowable values, unless indicated to the contrary by the order or the specifications referenced therein, are to be as follows:
	Thin
	2.5
	2.0
	2.0
	2.0

	Heavy
	2.0
	2.0
	1.5
	1.5


The requirement for Type A inclusions (sulfides) is waived for steel grades wherein the specified sulfur content is 0.040% minimum but the mill shall, nevertheless, report same for informative purposes.
REDUCTION RATIO
Steel shall be reduced from ingot to bar by hot cogging and rolling with sufficient reduction to ensure a wrought structure throughout Reduction in cross sectional area from ingot to bar shall be 6 to 1 minimum for sizes up to 9.750" inclusive and 4 to 1 minimum for larger sizes.
ULTRASONIC TESTING
Ultrasonic testing and acceptance of bars shall be done in accordance to Stahl-Eisen Test Sheet 1921 (First Edition) dated December, 1984 with acceptance levels C/c in accordance to tables 1 and 2 respectively (Test Group 2).
SURFACE QUALITY
Bars to be supplied in the cold finished (peeled) condition, decarb free, and defect free with no mill scale, laps, cracks, seams, etc. The bars must have surfaces that are free and totally devoid of any grind marks or conditioning (defect dressing) except for the occasional and isolated removal of any remaining defects that may be removed by abrasive grinding, turning, and/or posterior grinding provided that the ground and/or conditioned section is within dimensional tolerance. Bars cannot have any flat spots. Surface of the bars must be relatively smooth and have a uniform finish from bar to bar, with no severe grooves, ridges, or roughness. Surface roughness (finish) shall be commercially acceptable and be Rz 80 microns maximum as measured in accordance to DIN 4768 (May, 1990) standards.
SUITABILITY
The materials shall be suitable for general machining, upset forging, drop forging applications as well as any heat treatments.
CONDITION OF SUPPLY
Bars will be supplied as specified by the order and/or specifications thereto. Bars with no specified heat treatment shall be supplied in the annealed condition. No repair welding is permitted under any circumstances.
DIMENSIONAL TOLERANCES
Dimensional tolerances including, but not limited to, diameter, out of round, and camber are to be in strict accordance to ASTM A29 and the relevant AISI "Steel Products" Manual or as may be specified in any order. No deviation from same is acceptable. Dimensional tolerances for sizes larger than 10.000" are to be as follows:
Permissible Variation from Specified Size:
Out-of-Round:
+ 5/16" / - 0" 
0.156" maximum

Straightness:   Bars to be machine straightened with a tolerance of 1/8" maximum in any 5' section.
BAR ENDS
The ends of bars will be hot saw cut devoid of flash and burr with no center holes. Bar end deviation to be 0.275" maximum.

LENGTHS
Lengths shall be l6' minimum up to 20' maximum with no short bars unless agreed to the contrary for any order.
HARDENABILITY OF STEEL
The end-quench for hardenability of each heat lot shall be done in accordance to the specifications of ASTM A255, unless indicated to the contrary by the order or the specifications thereto, and be within the minimum and maximum limits as set forth in ASTM A304 and as designated by AISI for that grade of steel. Mill to report HRC values for Jl through J6, J8, J10, J12, J14, Л6, J20, J24, J28, and J32 positions.
Mill to calculate and report Chemical Ideal Diameter ("D.I.") for each heat lot in accordance to ASTM A255 standards.
HARDNESS
Brinell Hardness (BHN) requirements are to be in accordance to the relevant addendum to this specification and determined in accordance to ASTM A370 specifications.
MECHANICAL PROPERTIES (PHYSICAL CHARACERTISTICS)
Mechanical properties (physical characteristics) are to be determined in accordance to ASTM A370 standards. Actual test location shall be reported by mill on Mill's Certificate of Chemical and Physical Analysis. Material shall be tested for each unique heat lot, heat treatment furnace lot (if applicable), and size.
MAGNETISM
Bars will not have any residual magnetism that would render the product unsuitable for usage. Magnetism exceeding 10 gauss will be subject to rejection.
RADIATION
Bars must be free from any radioactive contamination. Materials shall not have radiation mat exceeds the natural background levels by more than 20 microentgens per hour when measured at a distance of 1 meter.
DELIVERY ALLOWANCE
Plus or Minus 10% Per Size and In Total
PACKING
In bundles of 8,000 lbs. to 12,000 lbs. each, containing only one particular order, only one particular size, and the product of only one particular heat lot. Each bundle to be suitably export secured in accordance to standard mill procedure so as to be suitable for break bulk ocean shipments to assure no damage while in transit from the mill to the final destination. Lengths should be uniform in any bundle. Sizes larger than 10.50" shall be shipped loose (not in bundles).
BILLING BASIS
Actual Weight-Net for Net Basis 
MARKINGS
One end of each bar to be color coded as specified in the addendum or as indicated by the order. The heat number and steel grade shall be die stamped on the opposite end of all bars. No surface area of any bar to have any etchings, markings, or stampings.
Each bundle to have 3 rust proof tags with the following information:
· Grade of Steel
· Size in Inches
· Reference Number ( as specified in purchase order )
· Bundle Number ( to be a unique sequential number for each shipment)
· Heat Number
· Bundle Weight
· Destination
· "Made in Ukraine"
DOCUMENTATION
The following documents are to be provided with every order:
· Commercial Invoice in 3 originals
· Mill's Packing List in 5 originals with the following information-
Grade of Steel о   Size in Inches о   Bundle Numbers о   Heat Numbers
Number of Bars per Each Bundle 
Bundle Weights in Pounds 
Total Weights of Each Size, Grade, and Order 
The above information to be cross-referenced with each other
•
Mill's Certificate of Chemical and Physical Analysis in 5 originals
· Certificate of Origin in 1 original and 1 copy issued by local governmental
authority
· Full Set of Clean "On Board" Ocean Bills of Lading
All paperwork to be in English and in English Measurements (inches, pounds, etc.) Each order is to be shipped under a separate ocean bill of lading.
MATERIAL CERTIFICATION
A separate Mill's Certificate of Chemical and Physical Analysis will be issued for each unique order, heat number, heat treatment furnace lot, and size.
The following information shall be indicated on the Mill's Certificate of Chemical and Physical Analysis:
· "ASTM A29" (latest revision)
· "ASTM A304" (latest revision)
· "ASTM A322" (latest revision)
· Grade of Steel
· "Electric Furnace"
· "Ingot Cast"
· "Calcium Aluminum Treated"
· "Vacuum Degassed Practice"
· Size and Shape (size to be stated in inches)
· Heat Number
· Chemical Composition in accordance to "ASTM A751" (latest revision)
· Supply Condition ("Annealed", "Normalized", "Quenched & Tempered, Stress Free,”, etc.)
· Brinell Hardness (surface and mid radius) in accordance to "ASTM A3 70" (latest revision)
Grain Size in accordance to "ASTM El 12" (latest revision)
Rolling Reduction Ratio
Macrostructure Rating in accordance to "ASTM E381" (latest revision)
Microcleanliness Rating as per "ASTM E-45 Method A" (latest revision)
Jominy Curve (End-Quench Test for Hardenability) in accordance to "ASTM
A255" (latest revision)
D.I. Value in accordance to "ASTM A255" (latest revision)
Ultrasonic Inspection Results ("Satisfactory per SEP 1921 C/c tables 1 and 2")
Heat Treatment Temperatures and Respective Times at Temperatures (heat
treated steels only)
Quench Media (heat treated steels only)
Quench Temperature at Start and Finish (heat treated steels only)
•
Mechanical Properties (and test location) (if appropriate) as per "ASTM A370" (latest revision) (heat treated steels only)
о   Tensile Strength in PSI
о   Yield Strength (0.2% offset) in PSI
о   Yield Strength (0.02% offset) in PSI
о   % Elongation in 2" Gage
о   % Reduction of Area
о   Impact Test Results (if required) including lateral expansion and % shear.
· "Steel is free from mercury"
· "Steel is free from harmful radioactive contamination"
· "No repair welding"
The relevant specification numbers (and issue dates of same) used to produce and test the material as well as those material standards specifically designated in the order or referenced therein are to be indicated on the Mill's Certificate of Chemical and Physical Analysis along with corresponding test results. Mill is to, furthermore, report all information that is required by the order and/or specifications thereto.
Each Mill's Certificate of Chemical and Physical Analysis shall be "wet ink" stamped and signed by authorized mill employee which is to be provided with, or in advance of, the steel shipment Certificates shall clearly indicate mill's formal name and address including the country of origin.
DUNNAGE
The wood, wood products, etc. used to load, stow, dunnage, etc. the bars in the ocean vessel must fully comply with the Animal and Plant Health Inspection Service ("APHIS") of the U.S. Department of Agriculture regulations 7 CFR Part 319.
ABREVIATIONS
	ASTM
	American Society for Testing and Materials

	AISI
	American Iron and Steel Institute

	ASM
	American Society for Metals

	ASME
	American Society of Mechanical Engineers

	BHN
	Brinell Hardness

	PSI
	Pounds Per Square Inch

	PPM
	Parts Per Million

	HRC
	Rockwell Hardness, "C" Scale


Producer (Mill)

CJSC Mini Steel Mill Istil (Ukraine) 1221. Tkachenko Street 83062 Donetsk, Ukraine
