
-21个课题

-FAA认证的初级课程、中级课程和高级课程

-MFN是NADCAP的培训合作伙伴

申请表 (每人一份表格)

名字： 姓氏：

公司名称： 地址-街名：

邮编： 城市：

国家： 电话：

电邮信箱： 传真：

抛喷丸强化培训L1 抛喷丸强化培训L2-L3 旋片喷丸强化培训

2027年4月21日 2027年4月22日 2027年4月23日

1)抛喷丸强化技术介绍，
2)抛喷丸强度与饱合曲线，
3)抛喷丸覆盖率与检测，
4)抛丸强化设备，
5)喷丸强化设备，
6)抛喷丸处理工艺用介质，

7)抛喷丸过程执行和文件编制。

FAA认证号：
C-IND-IM-120312-K-006-001

1)抛喷丸强度控制与测量，
2)抛喷丸覆盖控制，
3)金属中的疲劳和应力腐蚀，
4)残余应力形成与测量，
5)抛喷丸介质标准与质量控制，
6)抛喷丸强化过程审核，
7)其它强化技术第1部：激光冲击强化和超
声喷丸强化，
8)其它强化技术第2部分：旋片抛丸强化、

深滚压强化和空化冲击强化。

FAA认证号：
C-IND-IM-120312-K-006-002/003

1)旋片喷丸强化简介，
2)旋片喷丸强化的强度和覆盖率，
3)旋片喷丸强化的程序和质量控制，
4)旋片喷丸强化理论测试，
5)FAA认可的旋片喷丸证书理论测试，

6)旋片喷丸的实操。

FAA认证号：
C-IND-IM-120312-K-006-004

MFN 
 

咨询电话：13761576632、电邮：info@mfn.li

www.mfn.li/cn

FAA
核准通过

C-IND-IM-120312-K-006-001

C-IND-IM-120312-K-006-002

C-IND-IM-120312-K-006-003

培训地点:

报名费:

- 昆山开信精工机械股份有限公司
  江苏省昆山市巴城镇石牌金凤凰路588号

- 每项课程每人L1: 2000元、L2-L3: 2500元、旋片喷丸强化: 2500元
- 包括: 教材、茶歇
- 不包括: 交通、住宿和餐饮
- 培训人数有限,请尽早预订
- 每位参与培训人员颁发培训结业证书 
- 颁发成就证书（可选）（另有收费: 每课程800元)
- 培训前付款
- 取消报名将会收500元的费用,而且必须在培训前7天书面通知

- 报名后未出席者不退费用

注意：课程有时可能會被取消。在预定不可退款的航班或酒店之前，請與主办单位进行确认。

MFN  Nadcap 

MFN 

抛喷丸强化培训，L1：   2000元

                L2-L3：2500元

旋片喷丸强化培训：     2500元

      2027年4月21日

      2027年4月22日

      2027年4月23日

可选的成就证书测试：各个级别分别为800元       L1        L2        L3        旋片喷丸强化

    

    

              

        

    

全新主题
！

完全改版
！
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Mechanical Media 
Flow Controllers

Uses wheel 
mechanism to regulate 
media flow, integral 
flow monitor 
Closed-loop control of 
media flow rate

Index 41
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Pneumatic Reclaim

Inlet Air

Reclaim 
Tube

Media 
Adder

Cyclone

Air Lock

Screening
Separator

Blower

Index 45
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How does peening work?

Denting the surface causes it to expand horizontally.

slide 20© Copyright MFN - not to be copied or presented without written permission by MFNShot Peening Workshop

2. Location (area to peen)

MaskingIndex 1

Index 2

Index 3

Index 5

Index 4
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Peening Intensity
Practical use of Almen strips and gages
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Peening Intensity
Practical use of Almen strips and gages

Almen holder 
welded to 
dummy part

Index 5
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Peening Intensity
Practical use of Almen strips and gages

• Alternate  screw and nut attachment

Index 4
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Peening Intensity
Parameters effecting intensity

Shot size in mm – Air pressure
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Difficult Geometries

Drum Rotor Webs IBR Blades
Index 27Index 26
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Ricochet Peening

• Effective for difficult access surfaces
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Typical Suction Nozzle

Air

Air Jet

Expanding volume creates vacuum

Shot

Typically
Air Jet Size = 1/2 Nozzle ID

Index 30
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Multi Part per Spindle

Index 10
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SATURATION CURVE WITH VALIDATION LIMITS
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Life Cycle Enhancement
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welded joints

articulated joints

crank shafts
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%

Index 16
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Other Robotic Systems

2 ea. of 4 Axis Robots 
2 ea. Peening Systems

2 ea. Sieve Units 
Rotary Lance Device

4 Axis Robot 
Wet Peening System

Media Preparation with Band Filter

Index 68
Index 69
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All Samples 10 % - 98 %

Index 13
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1st. Step: 
Use a A- or N-Almen strip and peen it with an external peening 
nozzle to the requested intensity. Record the peening pressure 
and the media flow rate so you can take the same peening 
parameters for step 2.

2nd Step:
A N-Almen strip has to be masked according hole 
diameter to be treated. Measure the new intensity using 
the same nozzle & parameters as in step 1. Measure the 
intensity of the N-strip. That is your “new” intensity.

3rd Step:
Fit the N-Almen strip into the 
device and use an internal 
peening nozzle. Finally you will 
have to establish the pressure 
and media flow rate for your 
particular internal peening 
nozzle to reach the same 
intensity as in step 2.

A- or N-Almen Strip

Masked N-Almen Strip

N-Almen Strip

diameter of hole to be peened

diameter of hole to be peened

Index 13

Index 14
Index 15

slide 82© Copyright MFN - not to be copied or presented without written permission by MFNShot Peening Workshop

Rotary Lance Hole Peening
Rotary Lances - Tool Steel 
or Carbide Construction
Use Precision Collets for 
Location Control

Many Sizes and Lengths

OD ID Standard
Lengths

0.087" 0.048" 3.0"

1/10" 1/16" 2.4"

1/8" 1/16" 7.0"

3/16" 3/32" 7.75"

1/4" 0.149" 11.0"

3/8" 1/4" 8.0", 11.0"

½" 3/8" 11.0"

5/8" 7/16" 7.0", 13.0", 15.0"
Index 94
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TYPICAL PROCESS FLOW DIAGRAM – PART 2

WITHIN
TOLERANCE?

RESET PRESSURE, WHEEL 
SPEED OR, IF NECESSARY, 
SHOT FLOW

PLOT NEW SATURATION CURVE 
AND CHECK THE INTENSITY

RUN MORE ALMEN STRIPS 
AT DIFFERENT EXPOSURES

COMPLETE THE 
DOCUMENTATION e.g. ROUTE 
CARD, LOG SHEET

CHECK FOR COVERAGE

RUN COMPONENT i.a.w. THE 
DATA CARD

WITHIN
SPECIFICATION

?

NO

NO

YES

YES

From PART 1
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Peening Media:
Specifications and Quality Control

Fig. 6 - A sieve

Index 6

slide 13© Copyright MFN - not to be copied or presented without written permission by MFNShot Peening Workshop

Total Coverage  =  98 %

Index 12
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Peening Intensity
Measuring Intensity per J. O. Almen

Modern Almen gage

-Digital .0001” display

-End stops

-Inch/metric switchable

-SPC data port

Index 1
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SHADED STRIP EXAMPLES
When intensity 
verification locations 
are shown in holes,and 
the hole diameter is les 
tam .750” (19mm), a 
shaded strip shall be 
used to determine the 
Almen intensity in the 
hole.

When the root of the dovetail slot is identified as an intensity
verification location this will require that a shaded Almen 
strip be utilized. The strip shall be placed at the dovetail root 
and the dovetail form shall shade the strip.

When small pockets are identified as 
intensity verification locations, and the 
cross section of the pocket is less than 
the width of an Almen strip (0.75” or 
19mm), a shaded strip shall be required.

Peened AreaHard Steel Mask

Configuration of Almen Strips 
for Correlation of Shaded Strips

“A” StripShaded “N” Strip

Source: GE Spec.  P11Tf8-S5

为何参加MFN抛喷丸强化课程

MFN正致力于在世界范围内组织这种国际性、为期1-3天的抛喷丸强化训

练，吸引了广泛的学员。不管是实际操作者、主管人员、生产/维护工程

师、采购甚至讲师，都能通过训练学到新知识，更新他们的知识。

FAA认证课程

训练中安排的3个课程都经FAA认证过。通过考试者，将会收到一份印有

FAA认证号的证书。FAA认证增加了培训课程的可信性。然而，许多航空

维修和航空检查站会经常性的接收FAA的指导。也特别是这些公司会参加

FAA认证的抛喷丸强化训练。

MFN是Nadcap培训的合作伙伴

Nadcap和MFN达成一致，根据各自发展目标-，在共同兴趣领域—航空业特

殊加工过程评估，相互肯定，相互促进两个组织的合作。合作以“培训伙

伴”的形式，意在协同作战，使手中资源最佳化，互相鉴定相关活动，以

便为世界范围的航空业内提供有效的服务。

培训课题

抛喷丸简介及理论；抛喷丸强度；抛喷丸效果；阿尔门饱和曲线；抛喷丸

覆盖率；抛喷丸时间；抛喷丸区域；加工文件；抛喷丸覆盖解决方法；工

件夹具；抛喷丸介质形状及尺寸的检测；规格；遮蔽试片；第三方审查；

对抛喷丸介质耐用性的测试；规格及标准；抛喷丸设备部件；喷丸与抛

丸；机械方式及应用举例；孔喷；旋片强化(拍打抛丸)；抛喷丸构成；

抛喷丸疲劳临界点的最佳化；残余应力；抛喷丸引起的应力的XRD和BNA测

量；激光抛喷丸；超音速抛喷丸；空化抛喷丸；深滚压；金相分析；汽车

领域中的抛喷丸等。

有关课程设置详情，请参见：www.mfn.li/workshop/courses。

FAA
核准通过
MFN训练课程皆由

FAA认证通过www.mfn.li/cn

MFN is a Partner in 
Education in Nadcap



2027年4月21日

时间 第1天说明：抛喷丸强化培训L1

8:30-8:40 正式开课

8:40-9:20
抛喷丸简介：为什么对部件进行抛喷丸强化？喷丸强化如何运作？喷丸成型与强化；喷丸处理的发展；抛喷丸强化的

应用

9:20-10:00 强度1：什么是喷丸强化强度？测量喷丸强化强度；强度测量设备；强度测量要求

课间休息（35分钟）

10:35-11:15 覆盖率和检查：抛喷丸强化检查；覆盖率的定义；覆盖率的变化；检查覆盖率；覆盖率和强度；覆盖程度的目视检查

11:15-11:55
轮式抛喷丸机：轮式喷砂机原理；强度曲线ă 单轮；叶片形状；强度比较；轮周功率和钢丸吞吐量；远程控制配量；

通用砂轮装置；介质回收再利用；轮式技术的优点和局限性

午餐休息时间（45分钟）

12:40-13:20
压缩空气抛喷丸强化机器及喷嘴:抛喷丸交付系统；介质流控制；空气压力控制；喷嘴操作；机器人系统；旋转转位

系统；直接压力喷嘴；喷枪喷嘴和内孔强化

13:20-14:00
喷丸处理工艺的钢丸：喷丸用钢丸；钢丸规格；质量控制；过程控制；应用；表面污染；钢丸的选择；喷丸用钢丸标

识；典型的航空喷丸标签

课间休息（30分钟）

14:30-15:10 喷丸过程的执行和文件编制：技术表；流程图；强度验证；喷丸前后检查；文档

15:10-15:35 重复与提问

15:35-16:15 FAA认可的L1抛喷丸强化证书考试

时间 第1天说明：PLC控制机床上的抛喷丸强化实训

16:30-18:30 介质评估

1.饱和曲线变化（简介）

a) 参数设置

b) 饱和曲线的变化（阿尔门试片）

c) 渐进式饱和曲线软件

2.暴露于铸钢介质

3.变形钢丸的检验

a) 缺陷颗粒的检查标准 
b) 执行断裂计数

4.设备/硬件检查 

a) 筛子

b) Rotap分离器 
c) 20倍显微镜

全新主题！
完全改版！

MFN is a Partner in 
Education in Nadcap

MFN Workshops in China
Organized by Peencenter



时间 第2天说明：PLC控制机床上的抛喷丸强化实训

16:30-18:30 机械部件及强度测定

1.设备/硬件检查

a) 机器人喷丸机：检查主要机械部件（机器人/主轴、回收/筛分）、

  检查过程控制（空气、钢丸、速度）

b) 阿尔门试片和试片架：不同的阿尔门试片类型 C、A、N，
  衡量座与阿尔门试片座夹具类型（图片）

2.生成一个简单的阿尔门试片程序，转台上有单独的阿尔门衡量座

a) 运行各种阿尔门试片

b) 利用软件绘制自动饱和曲线

c) 演示参数（气压、喷丸流量、角度）变化对喷丸强度的影响

2027年4月22日

时间 第2天说明：抛喷丸强化培训L2-L3

8:30-9:10 强度2：抛喷丸强化参数；残余应力剖面；影响强度的参数；阿尔门试片、试片架和测量仪；测量喷丸

处理强度；绘制饱和曲线；饱和曲线运动；隐蔽阿尔门试片

9:10-9:40 覆盖率：覆盖率的定义、覆盖率的变化、目视检查、影响因素、喷丸处理表面的形貌、覆盖率的计划和模拟、

生命周期的增强

9:40-10:10 疲劳：裂纹萌生；应力强度因子；S-N曲线、喷丸处理参数及产生的残余应力；腐蚀疲劳

课间休息（20分钟）

10:30-11:10

残余应力、成因及测量：弹性和塑性变形；应力-应变曲线-延展性和韧性；残余应力的成因、；来源之间的相

互作用；典型喷丸强化处理的残余应力剖面；巴克豪森效应；应变消除技术；X射线衍射的方法和原理；抛光表

面；Debye-Scherrer测量技术

11:10-11:50 喷丸处理介质规格及质量控制：符合规范的介质定义；航空航天应用钢丸的类型和规格；质量控制；设备；过程

午餐休息时间（45分钟）

12:35-13:15
抛喷丸强化审核的准备工作：审核的种类和水平；确定审核范围；准备检查表；质量体系；文档；控制维护；耗材记

录和合格证明；校准；培训计划；工作审核；规范和标准；不合格报告；纠正措施报告

13:15-13:55 替代性喷丸技术第1部分：激光冲击喷丸处理；超声喷丸处理

13:55-14:55 替代性喷丸技术第2部分：旋片抛丸强化；深度滚压；空化喷丸

课间休息及问答时间（30分钟）

15:25-15:55 FAA认可的L2抛喷丸强化证书考试（30分钟）

15:55-16:25 FAA认可的L3抛喷丸强化证书考试（30分钟）

全新主题！
完全改版！

MFN is a Partner in 
Education in Nadcap

MFN Workshops in China
Organized by Peencenter



2027年4月23日

时间 第3天说明：旋片喷丸强化培训

8:45-9:30 旋片喷丸强化简介：旋片喷丸的工作原理；旋片喷丸的历史；旋片的选择；矫正和成型；应用

9:35-10:20
旋片喷丸强化的强度和覆盖率：什么是旋片喷丸强化的强度?测量旋片喷丸强化的强度；阿尔门(弧高度)测量设备；

饱和曲线；覆盖率检查

课间休息（20分钟）

10:40-11:20
旋片喷丸强化的程序和质量控制：初始强度和旋片转速；旋片选择；强度验证；内孔强化；覆盖率检查;合格要求；

规范和标准

11:25-12:00 FAA认可的旋片喷丸证书理论测试：饱和曲线绘制

午餐休息时间（40分钟）

12:40-14:30 旋片喷丸的实操：AMS 2590合格要求

课间休息（20分钟）

14:50-16:30 旋片喷丸的实操：AMS 2590合格要求

MFN讲师：刘如伟 MFN讲师：葛一波

全新主题！
完全改版！

MFN中国办公室联系人
电话：+86.13616407190
邮箱：ruwei@mfn.li

MFN讲师及
独立Nadcap首席审核员：
冯莉

MFN is a Partner in 
Education in Nadcap

MFN Workshops in China
Organized by Peencenter

Basic / L1 Certifi cate indicating FAA Ref. Nr.

FAA 
Accepted Number

C-IND-IM-120312-K-006-001
MFN Basic Shot Peening Course (8hrs)

Subjects of the Basic Shot Peening Course / L1:
Introduction to Peening, Intensity Requirements & Veri  cation, Coverage & 
Inspections, Wheel Shot Peening Machines, Compressed Air Shot Peening 

Machines and Nozzles, Peening Media, Performing and Documentation

C E R T I F I C A T E 
O F 

A C H I E V E M E N T

This certi  cate is issued to

Mr. Example

Basic Shot Peening Course / L1

Signature:
Stefan Baiker, Dipl. Ing. HTL
Publisher of  MFN

Expiration Date: September 2024

Date of  Training: 
September, 2022

Remark: All persons obtaining an optional FAA recognised 
“Certi  cate of  Achievement” are listed online at www.mfn.li/certi  cates

Provides for 8 hours IA Refresher Training under C-IND-IM-120312-K-006-001

Metal Finishing News
Tel.: +41.44.831 2644
E-mail:  info@mfn.li
www.mfn.li

MFN is a Partner in 
Education in Nadcap

To certify that the above has participated in a MFN training course. The course lasted 8 hours. 
The participant had to pass a test in order to receive this certi  cate. The participant had to 

achieve a minimum of  70% in a written test to be awarded this certi  cate.
The subjects tested can be found in the list below. 

Signature:
Peter Beckmerhagen
Of  cial MFN Trainer, Examiner

er Beeckckkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmem rhrhagen

Intermediate / L2 Certifi cate indicating FAA Ref. Nr.

FAA 
Accepted Number

C-IND-IM-120312-K-006-002
MFN Intermediate Shot Peening Course (8hrs)

C E R T I F I C A T E 
O F 

A C H I E V E M E N T

To certify that the above has participated in a MFN training course. The course lasted 8 hours. 
The participant had to pass a test in order to receive this certi  cate. The participant had to 

achieve a minimum of  70% in a written test to be awarded this certi  cate.
The subjects tested can be found in the list below. 

This certi  cate is issued to

Mr. Example

Intermediate Shot Peening Course / L2

Subjects of the MFN Intermediate Shot Peening Course / L2:

Intensity L2, Saturation curve and veri  cation exercise, Coverage L2, 
Engineering a Peening Process, Key Component Peening in Reciprocating 

Engines, Peening Media, Preparing for Shot Peening Audits

Expiration Date: September 2024

Date of  Training: 
September, 2022

Remark: All persons obtaining an optional FAA recognised 
“Certi  cate of  Achievement” are listed online at www.mfn.li/certi  cates

Provides for 8 hours IA Refresher Training under C-IND-IM-120312-K-006-002

Signature:
Stefan Baiker, Dipl. Ing. HTL
Publisher of  MFN

Metal Finishing News
Tel.: +41.44.831 2644
E-mail:  info@mfn.li
www.mfn.li

MFN is a Partner in 
Education in Nadcap

Signature:
Peter Beckmerhagen
Of  cial MFN Trainer, Examiner

er Beeckckkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmem rhrhagen

FAA 
Accepted Number

C-IND-IM-120312-K-006-004
MFN Rotary Flap Peening for Aerospace (8hrs)

C E R T I F I C A T E 
O F 

A C H I E V E M E N T

This certi  cate is issued to

Mr. Example

MFN Rotary Flap Peening for Aerospace

Date of  Training: 
September, 2022

Expiration Date: September 2024

Remark: All persons obtaining an optional FAA recognised 
“Certi  cate of  Achievement” are listed online at www.mfn.li/certi  cates

Provides for 8 hours IA Refresher Training under C-IND-IM-120312-K-006-004

Signature:
Stefan Baiker, Dipl. Ing. HTL
Publisher of  MFNTo certify that the above has participated in a MFN training course. The course lasted 8 hours. 

The participant had to pass a test in order to receive this certi  cate. The participant had to 
achieve a minimum of  70% in a written test to be awarded this certi  cate.

The subjects tested can be found in the list below.
Meets and exceeds the training requirements of  AMS2590.

 

Subjects Concerning Flap Peening:
What is  ap peening? / The advantages / The process / Controls and technique / Speci  cations / Demonstrations 
of set up / Intensity control / Coverage / Capability evaluations / Uses of  ap peening in new areas  / Straightening 

including demonstration

Metal Finishing News
Tel.: +41.44.831 2644
E-mail:  info@mfn.li
www.mfn.li

MFN is a Partner in 
Education in Nadcap

Signature:
Peter Beckmerhagen
Of  cial MFN Trainer, Examiner

er Beeckckkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmmerhrhagen

Advanced / L3 Certifi cate indicating FAA Ref. Nr. Flap Peening Certifi cate indicating FAA Ref. Nr.

FAA 
Accepted Number

C-IND-IM-120312-K-006-003
MFN Advanced Shot Peening Course (8hrs)

C E R T I F I C A T E 
O F 

A C H I E V E M E N T

This certi  cate is issued to

Mr. Example

Advanced Shot Peening Course / L3

Subjects of the MFN Advanced Shot Peening Course / L3:
Residual Stresses & their Measurement, Fatigue & Stress Corrosion, 

Optimization of the Shot Peening Process, Shot Peening Process 
Improvement, Alternative Peening Technologies, Conducting a 

Shot Peening Audit

Expiration Date: September 2024

To certify that the above has participated in a MFN training course. The course lasted 8 hours. 
The participant had to pass a test in order to receive this certi  cate. The participant had to 

achieve a minimum of  70% in a written test to be awarded this certi  cate.
The subjects tested can be found in the list below. 

Date of  Training: 
September, 2022

Remark: All persons obtaining an optional FAA recognised 
“Certi  cate of  Achievement” are listed online at www.mfn.li/certi  cates

Provides for 8 hours IA Refresher Training under C-IND-IM-120312-K-006-003

Signature:
Stefan Baiker, Dipl. Ing. HTL
Publisher of  MFN

Metal Finishing News
Tel.: +41.44.831 2644
E-mail:  info@mfn.li
www.mfn.li

MFN is a Partner in 
Education in Nadcap

Signature:
Peter Beckmerhagen
Of  cial MFN Trainer, Examiner

er Beeckckkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkmem rhrhagen

MFN讲师：陳小虎 MFN讲师：
Rishabh K Shah

MFN中国主编及
讲师：詹科

MFN讲师：周霜霜

MFN中国办公室联系人
电话：+86.13761576632
邮箱：cindy@mfn.li



附近酒店：

全季酒店昆山梧桐里 
昆山市巴城镇中华路988号
（离开会场走路1分钟） 
价钱：280-340（含双早）
联系人: 王经理 18118189954
(订房时请告知参加昆山开信MFN培训)

MFN 教育合作伙伴：

山东大学
www.sdu.edu.cn

MFN培训场地赞助：

昆山开信精工机械股份有限公司
江苏省昆山市巴城镇石牌金凤凰路588号
www.shcarthing.com

MFN 中国办事处:
南京易控表面处理技术合伙企业（有限合伙）
电话：13761576632
联系人：周霜霜
开户行：中国银行南京王桥路支行
账号：549575459132
行号：104301003829

MFN is a Partner in 
Education in Nadcap

MFN Workshops in China
Organized by Peencenter
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