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Foreword

This document is drafted in accordance with the provisions of GB/T 1.1-2020 "Standardization Work Guidelines Part 1: Structure and Drafting Rules of Standardization Documents".

This document replaces YS/T 1222-2018 "Tin Ball" and YS/T 1221-2018 "Tin Granular"; The technical deviations have been made with respect to the YS/T 1222-2018 and YS/T 1221-2018, apart from structural adjustments and editorial changes.
— —Added product shape and classification (see 4.1 and 4.2).
——Modified the grade and chemical composition requirements, Pb content in Sn99.90A grades content is modified from ≤ 0.032% to ≤ 0.025%, and the As content in Sn99.90A and Sn99.90AA grades content is modified from ≤ 0.0080% to ≤ 0.0060%. The As content in Sn99.95A and Sn99.95AA grades content is modified from ≤ 0.0030% to ≤ 0.0025%. The Bi content in Sn99.90A and Sn99.90AA grades content is modified from ≤ 0.015% to ≤ 0.020%. The Cu content in Sn99.90A and Sn99.90AA grades content is modified from ≤ 0.0080% to ≤ 0.0070%. The Cu content in Sn99.95A and Sn99.95AA grades content is modified from ≤ 0.0040% to ≤ 0.0035%. The S content in Sn99.90A, Sn99.90A, Sn99.95A, and Sn99.95AA grades content is modified from ≤ 0.0005% to ≤ 0.0010%; The Ag content in Sn99.95A, Sn99.95AA, and Sn99.99A grades content is modified from ≤ 0.0001% to ≤ 0.0005% (see Table 2, Table 1 of the YS/T 1222—2018 and YS/T 1221—2018).
—— Deleted the content of the quality certificate (See 7.3 of YS/T 1222-2018 and YS/T 1221-2018).
——Modified sampling and sample preparation (see 7.4, 6.4 of YS/T 1222—2018 and YS/T 1221—2018 ).
— —Added content of accompanying documents (see 8.5).
Please note that certain contents of this document may involve patents. The issuing agency of this document does not assume responsibility for identifying patents.
This standard was prepared by SAC/TC 243(National Technical Committee 243 on Nonferrous Metals of Standardization Administration of China).
The previous editions of this document are as follows:
— —This document was first published as YS/T 1222-2018.
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— —This is the first revision and integrates the contents of YS/T 1222-2018.


Tin ball and tin granular
1 Scope 
This document specifies product classification, technical requirements, testing methods, inspection rules, markings, packaging, transportation, storage, accompanying documents and order for tin ball and tin granular.
This document applies to tin ball products that are produced from tin ingots through mechanical processing or casting, which are used in tin plating on the surface and pins of electronic components, organic synthesis, chemical production, alloy manufacturing, etc. It is also applies to tin granular products that are produced from tin ingots through droplet or mechanical processing, which are used for insoluble anodic tin plating of tinplate, electroplating, food packaging, flux, etc..
2 Normative references
The contents of the following documents constitute essential provisions of this document through normative references in the text. For dated references, only the dated version applies to this document. For undated references, the latest version (including all modification orders) applies to this document.
GB/T 2828.1 Counting sampling inspection procedure - Part 1: Lot-by-lot inspection sampling plan retrieved by Acceptance Quality Limit (AQL)
GB/T 3260 (all parts) Methods for chemical analysis of tin
GB/T 8170 Rules of rounding off for numerical values & expression and judgement of limiting values

3 Terms and definitions
The following terms and definitions apply to this document.
3.1 Tin ball
Spherical and semi-spherical metal tin with a particle size greater than 8 mm and not exceeding 50 mm. Semi-spherical metal tin is also called a tin hemisphere. 

3.2 Tin granular
Spherical and similar spherical metal tin particles with a particle size of 0.5mm to 8mm.

4 Product classification
4.1 Products are divided into tin ball and tin granular according to size. Tin ball is divided into spherical and semi-spherical shapes according to their shapes. Tin granular is divided into spherical, oblate and drop-shaped according to their shapes.

4.2 Tin ball is divided into three designations and five levels according to their chemical composition. Tin granular is divided into three designations and three levels according to their chemical composition, see Table 1.

Table 1— Product designation and grade

	Name
	Designation
	Grade

	Tin ball
	Sn99.90
	A

	
	
	AA

	
	Sn99.95
	A

	
	
	AA

	
	Sn99.99
	A

	Tin granular
	Sn99.90
	A

	
	Sn99.95
	AA

	
	Sn99.99
	A



5 Technical requirements
5.1 Chemical composition
The chemical composition of the product should comply with the requirements in Table 2. It can be negotiated between the supply and demand parties, if the buyer has other requirements for the chemical composition of the product.

Table 2— Chemical composition

	Designation
	Sn99.90
	Sn99.95
	Sn99.99

	Grade
	A
	AA
	A
	AA
	A

	





Chemical composition
(mass fraction)/%
	Tin content, Min.
	99.90
	99.90
	99.95
	99.95
	99.99

	
	Impurity, Max.
	As
	0.0060
	0.0060
	0.0025
	0.0025
	0.0005

	
	
	Fe
	0.0070
	0.0070
	0.0040
	0.0040
	0.0020

	
	
	Cu
	0.0070
	0.0070
	0.0035
	0.0035
	0.0005

	
	
	Pb
	0.0250
	0.0100
	0.0200
	0.0100
	0.0035

	
	
	Bi
	0.0200
	0.0200
	0.0060
	0.0060
	0.0025

	
	
	Sb
	0.0200
	0.0200
	0.0140
	0.0140
	0.0015

	
	
	Cd
	0.0008
	0.0008
	0.0005
	0.0005
	0.0003

	
	
	Zn
	0.0010
	0.0010
	0.0008
	0.0008
	0.0003

	
	
	Al
	0.0010
	0.0010
	0.0008
	0.0008
	0.0005

	
	
	S
	0.0010
	0.0010
	0.0010
	0.0010
	0.0003

	
	
	Ag
	0.0050
	0.0050
	0.0005
	0.0005
	0.0005

	
	
	Ni+Co
	0.0050
	0.0050
	0.0050
	0.0050
	0.0006

	NOTE: The tin content is 100% minus the measured sum of impurities in the table.



5.2 Size specification
5.2.1 Tin ball
The particle size of tin balls and their allowable deviations should comply with the requirements in Table 3. Tin balls of other sizes can also be supplied through negotiation between the supplier and the buyer.

Table 3— Tin ball size specification


	Name
	particle size (Ф)
	Allowable deviation

	Tin ball
	＞8mm to 20mm
	±1.0 mm

	
	＞20mm to 50mm
	± 1.5 mm


5.2.2 Tin granular
Tin granular is divided into four specifications according to particle size and comply with the requirements in Table 4. Tin granular of other sizes can also be supplied through negotiation between the supplier and the buyer.

Table 4— Tin granular size specification

	Particle size (φ)
	Particle size distribution

	0.5mm to 2mm
	Particle size range (φ)
	<0.5mm
	0.5mm to 2mm
	>2mm
	The maximum particle size should be less than 2 times the upper limit of particle size

	
	Weight ratio
	≤8%
	≥90%
	≤2%
	

	>2mm to 4mm
	Particle size range (φ)
	<2mm
	2mm to 4mm
	>4mm
	

	
	Weight ratio
	≤8%
	≥90%
	≤2%
	

	>4mm to 6mm
	Particle size range (φ)
	<4mm
	4mm to 6mm
	>6mm
	

	
	Weight ratio
	≤8%
	≥90%
	≤2%
	

	>6mm to 8mm
	Particle size range (φ)
	<6mm
	6mm to 8mm
	>8mm
	

	
	Weight ratio
	≤8%
	≥90%
	≤2%
	



5.3 Appearance quality
5.3.1 The surface of the tin ball is smooth and has tin metallic luster. It should not be mixed with other forms of products. There should be no obvious foreign matter and other pollutants. Slight oxidation that does not affect use is allowed. The height of the annulus and the protruding portion of the exhaust hole formed by the tin ball during processing should not be greater than 1.5mm.
5.3.2 The appearance of the tin granular is tin metallic luster, without adhesion, and should not be mixed with other forms of products. There should be no obvious foreign matter and other pollutants. Slight oxidation that does not affect use is allowed.

6 Test methods
6.1 The chemical composition determination method of the product is carried out in accordance with the provisions of GB/T 3260 (all parts).

6.2 The size specification of the tin balls are measured with a vernier caliper; The size specifications of the tin granular should be sieved using a standard sieve corresponding to the particle size specifications, and then weighed.

6.3 The appearance quality of the product is inspected visually. The annulus and the protruding portion of the exhaust hole of the tin ball are measured with a vernier caliper.

7 Inspection rules
7.1 Inspection and acceptance
7.1.1 Products shall be inspected by the supplier or a third party, and product quality shall comply with the provisions of this document and the order.
7.1.2 The buyer shall inspect product received according to requirements of this document. If the inspection result fails to comply with requirements of this document or order,the buyer shall inform it to the supplier in writing within 60 days from the date of receipt of the product, and both parties shall solve by negotiation.If arbitration is required, both parties shall conduct joint sampling at the buyer's site.

7.2 Lots
Products shall be submitted for inspection and acceptance in lots. Each lot shall consist of products of the same designation, grade,size specification and shape. The weight of each lot  shall not exceed 30t.

7.3 Inspection items
Each lot of products shall be inspected for chemical composition, size specifications and appearance quality.

7.4 Sampling and sample preparation
Product sampling and sample preparation should comply with the provisions of Table 5.

Table 5— Sampling and sample preparation

	Name
	Inspection items
	Sampling method
	Sample preparation method
	Request chapter number
	Experimental chapter number

	Tin ball
	Chemical composition
	The supplier takes 200g samples from each furnace during melting and casting, and casts them into ingots. The buyer randomly takes 10 bags, each bag is not less than 200g, the total amount is not less than 2000g. Uniformly form an analysis sample, and cast into an ingot.
	The ingots obtained by the purchaser are sampled by sawing. The surface of the sample should be cleaned before sample preparation. The sawing speed is based on the principle that the sawdust does not oxidize, and no lubricant should be used. The sample is made into crumbs with a size not larger than 4mm. The amount of sample taken by sawing is not less than 200g. The iron filings brought in during processing are removed with magnets. Finally, the samples are evenly mixed and made into a sample of no less than 200g.
	5.1
	6.1

	
	size specifications and appearance quality
	According to the sampling specified in GB/T 2828.1, the general inspection level I is used as the sampling plan, and normal inspection of one-time sampling plan to draw samples.
	——
	5.2、5.3
	6.2、6.3

	Tin granular
	Chemical composition
	The supplier takes 200g samples from each furnace during melting and casting, and casts them into ingots. The buyer randomly takes 10 bags, each bag is not less than 200g, the total amount is not less than 2000g. Uniformly form an analysis sample, and cast into an ingot.
	The ingots obtained by the buyer are pressed into sheets. The surface of the pressing utensils should be cleaned before pressing to avoid contamination. The tablets are cut into crumbs with a size not larger than 4mm. The iron filings brought in during processing are removed with magnets. Finally, the samples are evenly mixed and made into a sample of no less than 200g.
	5.1
	6.1

	
	size specifications and appearance quality
	In the same batch of tin granular, the total number of packages is taken as the lot size, and no less than 1000g of tin granular are taken out of each bag of packaging.
	——
	5.2、5.3
	6.2、6.3



7.5 Judgment of inspection results
7.5.1 The values of inspection results shall be rounded off in accordance with requirements given in GB/T 8170, and the results shall be determined by comparing round-off values.
7.5.2 When the chemical composition is not conformity with this document or the order, this lot of product is judged as unqualified.
7.5.3 When the tin ball size specifications or appearance quality do not meet the requirements of this document or the order, the acceptance quality limit AQL6.5 specified in GB/T 2828.1 will be used for judgment.
7.5.4 When the tin granular size specifications or appearance quality do not meet the requirements of this document or the order, it shall be judged through negotiation between the supplier and the buyer.

8 Marking, packaging, transportation, storage and accompanying documents
8.1 Marking
The following content should be marked on the product packaging:
a) supplier's name, address, trademark and contact telephone number;
b) product name, designation, grade and size specifications (particle size and shape);
c) lot number and the number of this document;
d) net weight and date of production;
e) moisture proof mark;
f) inspection mark.

8.2 Packaging
8.2.1 When the tin ball products are packaged in cartons lined with plastic bags, the net weight of each box is 25kg, and the per pallet is 40 boxes (1000kg/pallet).When the buyer has special requirements for packaging, it shall be determined through negotiation between the supplier and the buyer.
8.2.2 When the tin granular products are packed in barrels, the net weight of each barrel is 20kg. When the tin granular products are packaged in bags, the net weight of each bag is 1,000kg. When the buyer has special requirements for packaging, it shall be determined through negotiation between the supplier and the buyer.

8.3 Transportation
Products should be protected from friction, rain, moisture and contact with chemical agents during transportation.

8.4 Storage
Products should be stored in a dry and non-corrosive warehouse.

8.5 Accompanying documents
Each batch of products should be accompanied by accompanying documents. In addition to supplier information, product information, this document number, factory date or packaging date, it should also include:
a) Product quality guarantee:
The main performance and technical parameters of the product;
Product features;
Responsibility for product quality;
The product should obtain quality certification and be accompanied by various analysis and inspection results printed by the supplier's technical supervision department.
b) product certificate:
Inspection items and their results or conclusions;
Lot size or lot number;
Inspection date;
Inspector's signature or seal
c) inspection reports during the product quality control process and finished product inspection reports;
d) product instructions: proper handling, use, storage methods, etc.;
e) others.

9 Contents of order
The buyer may list the following contents in the order for the products specified in this document according to its own needs:
a) product name;
b) the number of this document;
c) designation, grade, size specification and shape;
d) quantity and packaging type;
e) other special requirements negotiated between the supply and demand parties in this document;
f) others.
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